
  

Christian L. MarshMay 20, 2025 
1 Montgomery Street, Suite 3230 

San Francisco, CA 94104 
D. 415.500.6539 

Hon. Patricia Showalter, Chair christian.marsh@stoel.com 
Hon. Dr. Andrew Gunther, Member 
Hon. Barry Nelson, Member 
Sand Studies Commissioner Working Group 
San Francisco Bay Conservation and Development Commission 
375 Beale Street, Suite 510 
San Francisco, California 94105 
info@bcdc.ca.gov 

Re: Sand Studies Working Group; Overview of Studies on Benthic Habitats 

Dear Chair Showalter and Commissioners Gunther and Nelson: 

I am writing on behalf of Lind Marine and Martin Marietta (“Permittees”) in preparation for the 
Bay Conservation and Development Commission (“BCDC”) Sand Studies Commissioner 
Working Group meeting set for May 21, 2025. 

Over the last two decades, several studies have been conducted on the possible effects of mining 
on benthic habitats of San Francisco Bay and the Western Delta, culminating in the most recent 
scientific sampling and analysis completed by NewFields under the direction of the Benthic 
Habitat Technical Advisory Committee (“BTAC”). All have reached the same conclusion— 
mining is not expected to adversely affect benthic habitats or communities. 

To aid in your examination of the studies outlined below, we offer the following observations: 

 First, the effects of sand mining on the benthic communities of the Bay have been the 
subject of independent review by several scientific experts, including NewFields, Applied 
Marine Sciences (“AMS”), and Hanson Environmental (among others); 

 Second, the Bay floor is a complex and dynamic system, already subject to significant 
natural hydraulic forces; 

 Third, sampling has identified no discernable difference between mined and unmined 
sites over time, suggesting that the effects of mining (if any) are ephemeral; and 

 Fourth, relying on scientific literature and empirical data, the studies have uniformly 
concluded that mining is not expected to adversely affect benthic habitats. 

With the most recent BTAC studies concluded in 2018 and 2020, the following comprises the 
best scientific information available. 
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SUMMARIES OF BENTHIC STUDIES (2004 – 2020) 

A. Scientific Information on Benthic Habitats and Bay Sand Mining. 

Since 2004 there have been several investigations and panels focusing on benthic ecology and 
possible effects of sand mining. Each of the following studies and panels contributing to this 
body of knowledge is addressed in the next section of this letter. 

1) Hanson Environmental, Inc., Assessment & Evaluation of the Effects of Sand 
Mining on Aquatic Habitat and Fishery Population of Central San Francisco Bay 
and the Sacramento-San Joaquin Estuary (October 2004)1 

2) Hanson Environmental Inc., Biological Assessment: Marine Sand Mining in the 
Central San Francisco Bay & the Sacramento-San Joaquin Estuary (August 8, 
2005); 

3) Applied Marine Sciences, Inc., Benthic Survey of Commercial Aggregate Mining 
Leases in Central San Francisco Bay and Western Delta (April 2009); 

4) California State Lands Commission, San Francisco Bay & Delta Sand Mining 
Project Environmental Impact Report, SCH No. 2007072036 (September 2012); 

5) Bay Conservation & Development Commission, Sand Mining Science Advisory 
Panel on Benthic Habitats (January 23, 2014)2; 

6) National Marine Fisheries Service, Endangered Species Act (ESA) Section 7(a)(2) 
Biological Opinion and Magnuson-Stevens Fisheries Conservation & 
Management Act Essential Fish Habitat Consultation, Consultation No. SWR-
2013-9570 (January 26, 2015); 

7) NewFields Sediment Management and Marine Sciences, Benthic Assessment of 
Sand Mining in Central San Francisco and Suisun Bays Data Report (April 26, 
2018); and 

8) NewFields Sediment Management & Marine Sciences, Benthic Assessment of 
Sand Mining Supplemental Data Evaluation Technical Memorandum (January 21, 
2020). 

1 Although employed as an expert consultant by the Permittees, Dr. Charles Hanson, Hanson Environmental, is a 
PhD in Fisheries Biology and Ecology, and is one of California’s foremost experts on fishery resources (including 
habitats). His work has been relied upon by water agencies and federal and state fisheries agencies across the State. 
2 Scheduled and orchestrated by BCDC staff, the benthic habitat Science Advisory Panel (“SAP”) was moderated by 
and comprised entirely of independent benthic and other fisheries and aquatic habitat specialists. 
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B. Outline of Studies Conducted on Sand Mining and Benthic Habitats. 

The following comprises the combined results of studies and analyses from 2004 through 2020 
on the effects of alluvial sand mining on benthic habitats and communities. 

1) Hanson Environmental, Inc., Assessment & Evaluation of the Effects of Sand 
Mining on Aquatic Habitat and Fishery Population of Central San Francisco 
Bay and the Sacramento-San Joaquin Estuary (October 2004) 

The 2004 Hanson Study was a compilation and evaluation of existing information from the 
scientific literature, including historical benthic surveys and studies on wastewater discharge. 
The 2004 Study concluded that “results of studies and analyses to date provide no evidence that 
sand mining has resulted in significant adverse impacts, such as increases in water depth or 
changes in shallow water habitat, as a direct result of sand mining activity within Suisun Bay.”3 

It explained that “the removal of unconsolidated sand and gravel from the bay floor by sand 
mining can be considered to slow and somewhat offset the natural estuary filling, and to act in 
the same general sense as the erosion in the upper part of the estuary.”4 

In its evaluation of benthic disturbance, the 2004 Study concluded that “no long-term regional 
impacts have been identified.”5 While sand mining results in temporary benthic disturbance, 
recovery time is short and sand mining is concentrated in high velocity areas where it avoids and 
reduces potential benthic disturbance.6 In examining cumulative impacts, it concluded that: 
“[the] incremental effects associated with sand mining were typically localized within relatively 
small areas of the subtidal habitat within the Bay-Delta estuary, typically have short duration and 
occur intermittently, and the magnitude of the incremental effects are small.  There was no 
evidence from the investigations that these incremental effects would significantly impact the 
subtidal habitat quality, availability, or habitat function within the Bay-Delta estuary.”7 

2) Hanson Environmental Inc., Biological Assessment: Marine Sand Mining in 
the Central San Francisco Bay & the Sacramento-San Joaquin Estuary 
(August 8, 2005) 

The 2005 Biological Assessment prepared as part of the Section 7 consultation process between 
the U.S. Army Corps of Engineers (“USACE”), U.S. Fish & Wildlife Service (“USFWS”), and 
National Marine Fisheries Service (“NMFS”) “evaluate[d] potential impacts resulting from 
marine sand mining on fish species listed for protection under the Federal Endangered Species 
Act, designated critical habitat of such species, and Essential Fish Habitat (EFH) for managed 
fisheries resources designated under the Magnuson-Stevens Act… [and] the listing status of the 

3 Hanson Environmental, Inc., Assessment & Evaluation of the Effects of Sand Mining on Aquatic Habitat and 
Fishery Population of Central San Francisco Bay and the Sacramento-San Joaquin Estuary (October 2004) at 4:32. 
4 Id. at 6:11. 
5 Id. at 7:104. 
6 Id. at 7:104. 
7 Id. at 8:10. 
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species under the California Endangered Species Act.”8 The Biological Assessment determined 
that “the temporary localized benthic disturbance may affect, but is not likely to adversely affect, 
essential fish habitat for Pacific salmon, coastal pelagic fish species, and west coast groundfish.”9 

3) Applied Marine Sciences, Inc., Benthic Survey of Commercial Aggregate 
Mining Leases in Central San Francisco Bay and Western Delta (April 2009) 

In preparing the Environmental Impact Report (“EIR”) for the California State Lands 
Commission (“CSLC”), independent benthic ecology experts at Applied Marine Sciences, Inc. 
(“AMS”) collected a series of benthic samples from central San Francisco Bay and Suisun 
Bay/Middle Ground Shoal to characterize the benthic macroinvertebrate community in 
designated leasing areas and in adjacent control sites. AMS conducted sampling from August 19 
to 22 and August 25 to 26, 2008.10 A total of 25 sites, including 20 sampling sites within sand 
mining lease areas and five control sites, were sampled in Central Bay and 15 sites, including 10 
sampling sites within mining leases and five control sites, were sampled in Suisun Bay.11 As 
part of the study, AMS found no statistically significant differences for common benthic taxa 
between Central Bay areas where mining occurred and adjacent control sites with similar 
substrate characteristics.12 

Benthic samples collected months after mining events exhibited densities of two amphipod taxa 
and total amphipods, which suggests a positive correlation between benthic disturbance and 
recolonization by these amphipod species. AMS concluded, based on the available sampling 
data and results of these statistical analyses, that benthic taxa recovered to the point of being 
indistinguishable from unmined sites within two years following a mining event.13 Specifically, 
AMS found that: 

“No substantial effects of mining on benthic infaunal communities in either Central Bay 
or the West Delta mining leases were suggested by study results. The only potential 
effects of aggregate mining detected in Central Bay included a reduction in medium sand 
[not gravel] at sites that had been mined, and increasing densities of Nephtys 
californiensis, Megamoera subtener, and total amphipoda with increasing time since 
previous mining Sampling sites that had previously been mined within three years of 
sampling for the current study exhibited no biological characteristics suggesting effects 
from sand mining. The absence of clear mining effects indicates that biological effects 

8 Hanson Environmental Inc., Biological Assessment: Marine Sand Mining in the Central San Francisco Bay & the 
Sacramento-San Joaquin Estuary (2005), at 6. 
9 Id. at 9. 
10 Applied Marine Sciences, Inc., Benthic Survey of Central San Francisco Bay and Western Delta (March 2009), at 
2-1. 
11 Id. 
12 Id. at 3-16 
13 Id. at vi. 

128891191.3 0093948-00001 

https://event.13
https://characteristics.12


San Francisco Bay Conservation and Development Commission 
Sand Studies Commissioner Working Group 
May 20, 2025 
Page 5 

that do occur are either spatially very small or communities recover to the point of being 
indistinguishable from those in unmined sites within two years.”14 

Based upon results of the limited benthic sampling performed by AMS there was no evidence of 
significant differences in characteristics of the benthic community in those areas where sand 
mining occurred and adjacent representative control locations where no sand mining occurred.15 

The 2009 AMS Study ultimately concluded that “[n]o substantial effects of mining on the 
benthic infaunal communities in either Central Bay or the West Delta mining leases were 
suggested by study results.”16 

4) Environmental Science Associates, San Francisco Bay & Delta Sand Mining 
Project Environmental Impact Report, SCH No. 2007072036 (September 2012) 

The EIR prepared by Environmental Science Associates (another independent consultant) for the 
CSLC was based on the site-specific AMS benthic infaunal study, as well as peer-reviewed and 
unpublished studies.17 CSLC certified the EIR following comprehensive and thorough 
environmental review and analysis, including extensive public review. The EIR ultimately 
concluded that short‐term changes from sand mining “do not appear to result in any detectable 
changes in infaunal composition or forage suitability,” and thus determined that “this potential 
impact is considered less than significant.”18 Under the California Environmental Quality Act 
(“CEQA”), those findings are presumed valid.19 

5) Bay Conservation & Development Commission, Sand Mining Science 
Advisory Panel on Benthic Habitats (January 23, 2014) 

On January 23, 2014, BCDC held a sand resources science panel to assist the Commission, staff, 
stakeholders, and the public in understanding the complex nature of sediment transport, the 
biological community present, and the connection to the immediate and greater food web. The 
panel was also intended to help BCDC develop a “better understanding [of] the potential for 
impacts from sand mining in Central and Suisun Bay, and the likelihood of those impacts on the 
physical environment and the associated biological community.” 

The panel consisted of nine experts in oceanography, coastal geology, marine biology, and 
coastal engineering from the U.S. Geological Survey (“USGS”), Hopkins Marine Station, Coast 
& Harbor Engineering, AMS, and the University of California Berkeley. The panel discussed 
the ecological effects of sand mining activities that change bedforms and grain size of deepwater 
shoals. Based on questions posed by the moderator, AMS Senior Oceanographer Jay Johnson 

14 Id. at vi. 
15 Id. at 3-6. 
16 Id. at vi. 
17 State Lands Commission & Environmental Science Associates, San Francisco Bay and Delta Sand Mining Final 
EIR (2012), at 4.1-1. 
18 Id. at 4.1-43. 
19 Pub. Resources Code, § 21167.2. 
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hypothesized that, “because of the high energy, we could see no differences between the control 
sites or the sites that have no dredging whatsoever at all, and those that had been actively 
dredged. That would suggest that the dredging itself isn’t the primary physical factor affecting 
community composition.” 

Another factor that affects the benthic community composition is the total organic carbon. The 
experts explained that the areas mined already have low organic carbon prior to the mining 
events. Jay Johnson (AMS) opined that mining has potential to create carbon sinks where finer 
materials will settle out and the communities that inhabit those areas will be “enriched” and 
“more diverse.” 

6) National Marine Fisheries Service, Endangered Species Act (ESA) Section 
7(a)(2) Biological Opinion and Magnuson-Stevens Fisheries Conservation & 
Management Act Essential Fish Habitat Consultation, Consultation No. SWR-
2013-9570 (January 26, 2015) 

NMFS prepared a Biological Opinion in response to a request for formal consultation under the 
federal Endangered Species Act (“ESA”) and the Magnuson Stevens Fishery Conservation and 
Management Act.20 Based on its review, NMFS concluded that sand mining over a 10-year 
period was not likely to jeopardize the continued existence of listed salmonid species or green 
sturgeon and that the proposed project is not likely to result in the destruction or adverse 
modification of the critical habitats (including benthic habitats) for these species.21 

The Biological Opinion based its analysis in part on a 2013 Biological and Essential Fish Habitat 
(“EFH”) Assessment22 prepared by the Permittee’s biological resources expert Hanson 
Environmental, as well as on descriptions of EFH for Pacific coast groundfish (PFMC 2005), 
coastal pelagic species (PFMC 1998), and Pacific coast salmon (PFMC 1999) contained in the 
fisheries management plans developed by the Pacific Fishery Management Council and 
approved by the Secretary of Commerce.23 The analysis determined that the San Francisco and 
Suisun Bay Sand Mining Project would have potential to adversely affect essential fish habitat 
for various Federally managed fish species within the Pacific Groundfish, Pacific Salmonid, and 
Coastal Pelagic Fisheries Management Plans.24 However, it also concluded that fully 
implementing the conservation recommendation by maintaining 2002 to 2007 baseline volumes 
would avoid or minimize any adverse effects.25 

With regard to cumulative impacts, the biological opinion found that: “[s]ince sand mining 
occurs repeatedly at mining sites, the temporary impacts reoccur over the duration of the mining 

20 NMFS Biological Opinion, at 1. 
21 Id. 
22 Hanson Environmental, Inc., Biological Assessment and Essential Fish Habitat Assessment for Sand Mining in the 
San Francisco Bay-Delta Estuary (April 2013). 
23 Id. at 56. 
24 Id. at 60. 
25 Id. at 61. 
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permit, to the extent that they are more appropriately considered chronic impacts. Despite these 
impacts, the current ecological distribution of listed salmonids and green sturgeon in the Bay 
suggest that areas subject to sand mining are not of prime importance for foraging and mining 
activities will not adversely affect conditions for migration.”26 

7) NewFields Sediment Management and Marine Sciences, Benthic Assessment 
of Sand Mining in Central San Francisco and Suisun Bays Data Report (April 
26, 2018) 

In response to permit conditions imposed by several regulatory agencies (including BCDC), the 
agencies and Permittees formed the BTAC to develop and guide a study of the San Francisco 
Bay benthic ecology and potential effects of sand mining. The BTAC was composed of staff 
from BCDC, USACE, NMFS, USFWS, USGS, CSLC, and the Regional Water Quality Control 
Board (“RWQCB”), as well as the Permittees’ representatives. A USGS biologist acted as the 
senior reviewer for the BTAC and provided technical oversight and guidance. The BTAC in 
2016 retained NewFields to prepare a Sampling and Analysis Plan. The BTAC reviewed and 
approved the Plan. NewFields then conducted the study as per the approved Plan. The study 
represented a culmination of two years of data and expert analysis employing industry standard 
methodologies and sampling. 

The study sought to address certain objectives defined by the BTAC, which included 
characterizing the benthic habitat conditions, comparing the characteristics of the benthic habitat 
and community before and after sand mining, and assessing potential impacts of sand mining 
disturbance on habitat functions after 12 months.27 The study collected sediment profile images, 
sediment grain size and total organic carbon data, and benthic community data (e.g., benthic 
organism count for species, abundance, etc.). Samples were collected in areas where sand 
mining is permitted (treatment areas) and in adjacent areas with similar habitat conditions 
(reference areas) both prior to sand mining disturbance (T0) and 12 months after sand mining 
disturbance (T12).28 

The study concluded that in Point Knox Shoal there was some loss of complexity; however, there 
were similar trends between treatment and reference areas. In comparison, abundance, richness, 
evenness, and diversity of infauna was unaltered in Suisun Bay. Changes observed in taxa 
distribution could be attributable to sand mining or other background environmental factors. The 
results showed a slightly more complex community after sand mining at both treatment and 
reference areas. It further determined that: 

“Based on the results of the study parameters collected during the 2016 Baseline Survey 
and the 2017 Post-Mining Survey there do not appear to be any long-term adverse 
impacts to the benthic habitat or community as a result of sand mining at either the Point 

26 Id. at 51. 
27 NewFields Sediment Management and Marine Sciences, Benthic Assessment of Sand Mining in Central 
San Francisco and Suisun Bays Data Report (April 26, 2018), at 10. 
28 Id. at 11. 
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Knox Shoal or Suisun Bay study areas. The data results indicate that the relative level of 
disturbance observed during the post-mining survey was within the background 
conditions observed during the baseline survey. In other words, the post mining benthic 
habitat conditions at (T12) are basically the same as the conditions observed during the 
baseline (T0).”29 

“Overall, the results of the analysis of infaunal invertebrates between the treatment and reference 
areas at Central Bay tend to show there is no measurable effect of sand mining on the Point Knox 
Shoal benthic infaunal community.”30 Similarly, the post-mining surveys at Suisun Bay revealed 
“no statistically significant differences between the sand mining and reference groups” with 
respect to “abundance, taxa richness, diversity (H') and evenness (J')” factors.31 Thus, the study 
concluded that “there do not appear to be any long- term adverse impacts to the benthic habitat 
or community as a result of sand mining at either the Point Knox Shoal or Suisun Bay study 
areas.”32 

8) NewFields Sediment Management & Marine Sciences, Benthic Assessment of 
Sand Mining Supplemental Data Evaluation Technical Memorandum 
(January 21, 2020) 

After NewFields completed the 2018 Sampling and Analysis Plan and reported the results to the 
BTAC, BCDC staff realized that the Plan’s previously-approved statistical “grid” approach did 
not require sampling stations to fall directly within individual mining tracks.33 For this reason, 
BCDC asked NewFields to conduct a supplemental evaluation of existing data to confirm the 
2018 results. The supplemental evaluation focused on a subset of sampling data, comparing it to 
certain reference samples. 

The 2020 technical memorandum summarized the findings of the supplemental data evaluation, 
comparing the results from the 2018 Benthic Assessment of Sand Mining in Pont Knox Shoal 
and Suisun Bays. The original 2018 study used the “Before-After-Control-Impact” study design 
and placed sampling locations in a gridded pattern to provide spatial coverage of the 
representative benthic habitat within the identified study areas. The supplemental data 
evaluation used the same study design but selected a subset of station locations occurring within 
or in close proximity to an actual mining track.34 

29 Id. at 9. 
30 Id. at 41. 
31 Id. at 79. 
32 Id. at 88. 
33 Despite some apparent confusion over the specific sampling protocols, NewFields has explained that the study 
plan was never designed to sample specific mining tracks. Instead, the grid approach provides a more relevant 
assessment of the overall health of the benthic habitat in a designated area. For example, to measure the effect a 
road has on the health of a forest habitat, a statistical habitat assessment would never focus its sampling on the road 
traversing the forest; rather, sampling would focus on the surrounding forest habitat. 
34 NewFields Sediment Management & Marine Sciences, Benthic Assessment of Sand Mining Supplemental Data 
Evaluation Technical Memorandum (January 21, 2020), at 29. 
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The supplemental evaluation affirmed the results of the prior surveys: “Overall, this 
supplemental evaluation and the original data report indicate that sand mining did not have 
discernable impacts to invertebrate infauna at the Central Bay and Suisun Bay sand mining sites 
over the duration of the study (NewFields 2018).”35 In the Central Bay region specifically, 
“the[se] trends suggest minimal if any impact to the infaunal communities between the treatment 
groups at Central Bay and trends for richness, diversity, and evenness suggest improvement in 
these community measures associated with sand mining.”36 Whereas in Suisun Bay, “simple 
inspection of these results is generally counter to any argument that sand mining at the intensity 
performed between the pre- and post-mining monitoring events had any measurable impact to 
the infaunal community at Suisun Bay.”37 

CONCLUSION 

The combined results of the studies and panels referenced above comprise the best scientific 
evidence available, confirming that sand mining is not expected to result in long-term adverse 
effects on benthic habitats or communities. 

Very truly yours, 

Christian L. Marsh 

cc: Larry Goldzband, Executive Director, Bay Conservation and Development Commission 
Greg Scharff, General Counsel 
Brenda Goeden, Sediment Manager 
Grace Kato, Acting Executive Officer, California State Lands Commission 
Erika Guerra, Environmental Resources Director, Pacific Region, Martin Marietta 
John Gillan, Associate General Counsel & Head of Sustainability 
Bill Butler, Vice President, Operations Planning & ESG Programs, Lind Marine 

35 Id. at 4 [emphasis added]. 
36 Id. at 40. 
37 Id. at 42. 
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