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About me . . .  



CEQA - Appendix G
 Pursuant to § 15064.5, the CEQA Checklist for Initial Study (IS) asks:

 Will the project cause, or have the potential to:

 Result in substantial adverse change in the significance of an historical 

resource?

 Result in substantial adverse change in the significance of an archeological 

resource,

 Disturb human remains, including those interred outside of formal cemeteries? 



CEQA “Accidental Discovery” of Cultural Resources

• Lead Agency shall make provisions for “accidental finds” like the 
immediate evaluation (historical vs. unique) of the archeological 
resource.

• Work should stop within at least a 100-foot radius of the find, but can 
continue elsewhere in project area.

• Time and money should be allocated for appropriate mitigation such as 
avoidance (e.g. redesign) [§15064.5 (f)]

• If there is evidence that an archeological resource may be affected, 
then mitigation measures that are directed only toward “accidental 
discoveries” are not appropriate.



Appropriate Level of Effort = 

Reasonable and Proportional Actions
Effort typically varies depending on . . .

 Lead Agency (standards, opinions, and permit type) 

 Project Area Size and Location (big, small, good, bad)

 Project Impacts (horizontal, vertical, related earth-moving)

 CEQA Requirements (appropriate and proportional actions) 

 Research Goals (site identification, testing, evaluation) 

 “Reasonable and Proportional Actions” may range from . . . 

 (1) pre-field desktop study (records search, sensitivity assessment) 

 (2) survey, exploration, or testing in a project area, and/or 

 (3) archaeological data recovery and post-field analysis of a site.

 (4) public interpretation, outreach (booklet, displays, school 
modules) 



Pre-field Desktop Studies (Phase I):
Archival research – relevant maps, records, reports, photos, “as-builts”
Archaeological sensitivity assessments – site potential?
Project constraints and risk analysis – budget, schedule, physical, etc.   

Field Identification and Investigations:
Extended Phase I: Subsurface exploration – auger, core, or backhoe?
Phase II: Assess the nature, extent, and integrity of a site 
Phase III: Mitigation (data recovery) if cannot avoid or minimize impacts to 

site   

Project Examples:
Candlestick Point Project
Central Corridor-Transit Center (SoMA)
SE Water Control Plant 

Current Approaches: From Desktop to Data 
Recovery



Beware of All or Nothing Perspectives
ALL (error of co-ommision)

• All landscapes changed

• Sites could be buried anywhere

• Subsurface exploration always needed

Nothing (error of omission)

• No landscape changes

• Sites are not buried

• Surface survey always adequate

Gotta be a buried 
site here 

somewhere.

Like fish in
a barrel!



Issue of Scale: Needles; Haystacks, and 
Pitchforks

Looking for buried arch-sites 
is like trying to find 
a needle in a haystack!

-- Eternal Skeptic 



San Francisco Bay Area – A Big Haystack?



Only about 1/3 has Holocene-age deposits



Subsurface Exploration Methods –
“Pitchforks” 

Coring
• Can be used urban settings
• Can extend deeper than backhoe
• Can penetrate wet deposits
• No shoring needed
• Limits disturbances

• BUT . . 
• Difficult in sandy/gravelly deposits  
• Very small sample/discovery window
• More expensive than backhoe (3 times) 

Backhoe
• Can be used in most settings
• Can reach 4 to 5 meters deep
• Can be used in most deposits
• Large sample/discovery window
• Lends itself to geomorphic study

• BUT . . .
• Difficult in soft/wet deposits
• May require shoring to enter
• Not good in urban settings   



Blind tests found backhoe trenching is the most 
effective and efficient method for locating buried 
sites, and for understanding geologic 
relationships compared to coring and 
geophysical methods.  

On-line at: http://www.dot.state.mn.us/culturalresources/studies/deeptest.html



Prehistoric Site Along I-80 in Solano County: 
But buried deeper than vertical impacts!

2729 cal BP
4 meters 

deep!



Doyle Drive-Presidio Parkway Project 
Cores



Sea more than 100 meters 
(300 feet) lower during the 

Last Glacial Maximum 

Sea more than 70 meters (230 
feet) lower than present when 

people entered the region

Land Bridge to Farallon Islands

Post-Glacial 
Sea-Level Rise



12,000 Years of Sea-Level Rise in 10 Seconds
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Before Arrival of San Francisco Bay – An Inland 
Valley 





Stratigraphy at Ellis Landing Shellmound
(CA-CCO-295) 

Nels Nelson (1910)

Submerged
Cultural Deposit



“BART” Skeleton (CA‐SFR‐28): Civic Center Station
Found while 
excavating BART 
tunnel below Market 
Street in 1969

Human skeleton 75 
feet (~22.9 meters) 
below street surface



Market Street

Civic Center Station

BART Woman

“BART” Skeleton (CA‐SFR‐28): Civic Center Station



Winfield Henn

Michael Mannion

“BART” Skeleton Discovery October 30th, 1969



From BART Newsletter, December 1969

BART worker Joe Pikul holds a 5,000-year-old human bone 
he found while excavating for the Civic Center Station in 
1969. 
[Photo: Peter Breinig, The Chronicle]

Radiocarbon 
Date 4900 +/- 250 

BP, or 
5630 cal BP







Human Skeletons Have Been Found Below Sea Level
at Four San Francisco Bay Locations! 
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Analysis of Artificial Cut and Fill Using Modern and Historical Elevation Data



Analysis of Artificial Cut and Fill Using 
Modern and Historical Elevation Data



Buried Site Potential             Submerged Site Potential



Challenge of Coring in the City



Intact buried prehistoric deposit (SFR-151) at 
11.8 ft below street surface identified in core 

sample



Fieldwork used to refine 
and delimit horizontal 
and vertical potential for 
sites







Moder
n 

surface

Analysis of Artificial Cut and Fill 
Using Modern and Historical 

Elevation Data







CANDLESTICK POINT: 

Exploratory coring used 

as field identification 

method 



Shell Concentration – Natural or 
Cultural? 



CANDLESTICK POINT: 

Additional coring used to assess the 

nature, extent, and context of shell 

concentration, and obtain larger 

sample



Bair Island
San Mateo 

County 
shoreline

Hold it!

Something not generally 
known?  



Shell Hash migrating 
over marsh!!



Determination based on:

1. Lacks artifacts or features or other cultural items, 

2. Deposit size (>17,655 m2) larger than known archaeological sites in Bay,

3. Contains mostly juvenile shells compared to adult shells in size,

4. Similar to natural shell deposits found along some Bay shores.

Shell Concentration is Natural (non-Cultural) 











1869 US Coast SurveyMap

A Submerged 
Shell 

Midden!



Flake from beach deposit 
48-52 feet below surface

Submerged shell midden 
below Bay Mud



Intact shell midden 
(SFR-171) buried by 

artificial fill
Isolated flake 48-52 feet below 
surface

Notes: All cores projected onto common plane; Stratigraphic contacts dashed where inferred.
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Síi Túupentak 
(ALA-565/H)

Boundary

SFPUC Constructing
Public Outreach Watershed Center within Síi Túupentak (ALA-565/H)

Archaeological Fieldwork by Luby in 
1990s and Far Western This Year

Ancestral Ohlone Village With Well-
preserved Burials and Features

Village Occupied After AD 1520

Occupation May Have Continued After 
AD 1776, and Establishment of Nearby 

Spanish Missions

Water 
Temple



Pre-Construction Controlled Stripping of Watershed Center (1300 sq
meters) Focus on Deep Impact Areas and Near Known Burials

Carefully Recover Burials and Features

Planned Controlled Stripping

Burials



Carrying Out a Series of State-of-the-Art Scientific Studies 
on Each Individual Burial and Associated Artifacts

1. Burial Practices and Associated Artifact Analysis – Muwekma 
Ohlone and Far Western

2. Osteological Analysis – Diane DiGiuseppe and Dave Grant

3. Archeometric Analyses – Jelmer Eerkens UC Davis

4. Paleogenomics Analysis - Ripan Malhi, Unv of Illinois

Field Approach and Lab Methods



Burial Practices and Associated Artifact Analysis
Careful Field Inventory And Documentation 
Lab Analysis Of Associated Artifacts 
Artifact Photography

Three-dimensional Scanning For Public Outreach



Osteological Analysis of Human 
Bone

Physical Characteristics, Health, And Personal Lives Of 
Individuals
- Age, Sex, And Stature
- Dental Wear And Disease
- Pathologies And Injuries



Archeometric Analyses
Goal - Gain Insight Into the Age Of Weaning And Changes In Diet,
Health, And Residence Over an Individual’s Life

Analyses of Bone Collagen and Apatite Samples 

C-14 Dating; Stable Isotope Ratios of Nitrogen, Carbon, Strontium, and Sulfur

Pilot Study of Teeth Calculus to Look for Bacteria (ID via their DNA), &
Inhalant Chemical Compounds (e.g. Tobacco Nicotine).

Stable Isotopes
Foods Contain Chemical “Tracers” 

Some Linked To Type Of Food 

Some Linked To Water Source 

Some Linked To Underlying Geology



Weaning

Early Childhood

Adult 
Diet

Image Use Courtesy of Dr. Jelmer Eerkens

Stable Isotopes – Unique for Each Individual
Can See How One’s Residence and Diet Changed by Sampling Molar Teeth and Bone

Can Then Compare Differences Between Males vs Females, Old vs Young, etc

Strontium – Shifts in Residence During Lifetime Nitrogen– Diet Changes and Age of Weaning



Paleogenomic Analysis
Involves DNA Extraction, Then Building a Genomic Library

Generates about 200 Million Sequence Reads - Sorts Them Bioinformatically

Information On Sex, And Assess Ancestry

Trace the Past at an Individual & Community Level

History within Us!

DNA Only Analyzed
as a Tool for History





Data Recovery at Moscone Center Site (SFR-
114)



Data Recovery at Moscone Center Site (SFR-
114)

Intact Shell Midden
15 ft below Howard St



Appropriate Level of Effort?

PROJECT

APE?
Impacts?

Budget/Funding
?

Schedule?

PROJECT AREA

Size?
Variablity?
Buried Potential? 

Subsurface 
Testing?
Field Access?
Holocene 
Deposits?
Buried Soils?
Buried Sites?

CEQA Context

A Reasoned Approach that applies Proportional Actions in Good Faith



About you . . .  



Some Thoughts on 

Archeology in San 

Francisco
Randall Dean
San Francisco Planning 
Department
Association of Environmental 
Professionals    
San Francisco  May 2017





Some circumstances peculiar to 
archeology in San Francisco

 An exceptionally complex, multi-layered archeological record

 Growth tends to be accommodated with increasingly tall 

structures

 These tall structures tend to be constructed in “soft” soils 

and, thus, require deep foundation systems

 The same areas of “soft” soils tend to be of high archeological 

sensitivity

 The only form of archeological mitigation available is data 

recovery



Approaches to archeology peculiar to 
San Francisco

 Geoarcheology

 Archeological research design and treatment plans

 Current and substantive archeological issues

 Site record searches

 Strong pre-field research

 GIS (Geographical Information Systems) technologies

 Codified archeological districts



Prehistoric Period Archeo GIS Layer



Prehistoric Native American 
Shellmiddens on Mission Bay archeological 
district



Data

Types



Hispani
c Period 
GIS 
Layer 



Hispanic Period 
Archeo GIS Layer

Some selected 
archeological features 
in Zones 2, 3, 4 & 5 



Hendry & Bowman 
1940  

Black Survey 1854 R  Ambro 2007

Hispanic Period ARCHEO GIS Layer

Source documentation:

Primary historical documents; historian accounts, 
archeological record documentation



Hispanic Period 
Archeo GIS Layer

Archeological
features



Yerba Buena Period Archeo GIS 
Layer



based on various sources and superimposed on 
1852 map

The Settlement of Yerba Buena



Chinese Sites Archeo GIS Layer



Tubbs and Company Cordage Works (1856-1962)

Chinese worker lodgings



San Francisco Pioneer Woolen Mill (1858-1893)

Chinese worker 

domestic-related 

structures



Composite database of 19th century Chinese residents



Maritime Archeo GIS Layer 



Buried Storeship
GIS layer



The Niantic

and General 

Harrison

storeships

- ship plan 

views



Aerial view of 

projected 

locations 

of various 19th

century buried 

ships/storeships



Geodatabase 

Table 

of 

shipwrecks

in/near San 

Francisco 

(partial)





Geodatabase 

table 

of 19th wharves

(color- coded by 

date of 

construction)



Aerial view of

the projected 

location of the 

prison/asylum 

ship the 

Euphemia



Drawing of the 

whaler the Lydia

indicating the 

portion 

archeologically 

removed

in 1979



Harrison archeological data recovery project 

(2001)



Why archeology 
should seem 
like Greek 
to us



…in the past, things 

are rarely

what the seem



Angela Locke Barton  Hispanic Period 
Archeological District
Chris Bowman Overseas Chinese
Rumika Chaudhry Hispanic Period, Overseas 
Chinese
Alex Makovics Maritime 
Lisa Pesnichak Prehistoric Period
Allison Vanderslice     Yerba Buena 
Period
Mike Wynne GIS Analyst
Debra Dwyer GIS Supervisor

San Francisco Archeo Project Staff & Interns 



Cultural Resources 
Management During 

Construction
Kimberly Stern Liddell

San Francisco Public Utilities Commission
Environmental Construction Compliance Manager



 Standardized checklist approach

 SFPUC archeologist and/or consultant archaeologist 
does preliminary review

 SFPUC has formally adopted Standard Construction 
Measures addressing cultural resources

 Affords SFPUC greater management of project 
schedule

 SF Planning as CEQA Lead Agency has final discretion

Process for CatEx Review
Preliminary Archaeological Checklist (PAC)



Get Creative
 Controlled stripping less feasible for long





 Reduces risk to construction schedule and cost

 May reduce monitoring during construction

 Allow time for data recovery if needed

 May be worth doing under a separate contract 
agreement from prime construction contract

Invest Upfront



Case Study: BDPL 3/4 Seismic Reliability 
Upgrade at Hayward Fault Project



Case Study: BDPL 3/4 Seismic Reliability 
Upgrade at Hayward Fault Project



Case Study: BDPL 3/4 Seismic Upgrade at 
Hayward Fault Project

Planned

 5 bores

 4 backhoe test units (15’L x 
10’W x15’D)

 15 shovel test units (1’L x
1’W x 2’D)

Implemented

 37 bores

 2 backhoe test units (15’l x 
4.5’W x 18’D) and relocated

 0 shovel test units



Case Study: BDPL 3/4 Seismic Reliability 
Upgrade at Hayward Fault Project



 Bore program strongly suggested project area in 
depositional environments of flood plain, channel 
and/or near channel deposits not conducive for human 
occupation

 Occupational core east of project on an elevated 
shallow knoll between east bank of Agua Caliente 
Creek and west bank of Agua Fria Creek

 Would have provided excellent view of surrounding 
area within a foothill/riparian ecotone with immediate 
access to water 

Case Study: BDPL 3/4 Seismic Reliability 
Upgrade at Hayward Fault Project



Benefits to the Project

 Enhanced boring program allowed greater area of 
evaluation and site understanding

 Series approach allowed fine tuning methods

 Greatly reduced concern going into the project

 Reduced monitoring

Case Study: BD3/4 Seismic Reliability 
Upgrade at Hayward Fault Project



 Controlled stripping

Case Study: Sunol Yard Long Term 
Improvements Project



Case Study: Bay Division Seismic 
Reliability Upgrade Project

Get Creative during Construction



Native American remains 1 site

No significant resources other 5 sites

Case Study: Bay Division Seismic 
Reliability Upgrade Project



Pre-trenching

 Small crew ahead of mainline crew

 Small backhoe with modified flat blade

 4 to 6” lifts

 Archaeological and Native American Monitors

 Soft backfill of pipe trench

Get Creative during Construction



Case Study: Bay Division Seismic 
Reliability Upgrade Project



 4 adults, ~ 25 to 45 years

 Charred material - AD 660 to 
810 (~ 1,200 to 1,340 years 
ago)

Case Study: Bay Division Seismic 
Reliability Upgrade Project



Benefits to the Project

 Reduced cost of having to stop or relocate entire 
mainline crew 

 Provided ample time to work with the Most Likely 
Descendant (MLD) to appropriately treat the resource

Case Study: Bay Division Seismic 
Reliability Upgrade Project



Fine Tuning Monitoring
 Perform a sensitivity analysis 
 Proximity to previously recorded sites
 Historic water resources
 Geoarchaeological setting



Address Cultural Resources in Contract 
Documents in Project-Specific Manner

Build time into contract documents upfront

 All parties clear on requirements 

 Contractor able to incorporate into schedule

 Reduces schedule delays and change order costs

Consider “pre-purchasing” days for work stoppage or 
relocation to address discoveries

 Projects with high likelihood of discoveries



 Mexican Period Sunol Adobe or Hadswell homestead (1840’s to 
1860’s)

Case Study: Sunol Yard Long Term 
Improvements Project



Case Study: Sunol Yard Long Term 
Improvements Project



Only include what Contractor needs to know from 
mitigation measures in specifications

 Notification of work approaching cultural resources 
area

 Identification of where monitoring is required 

 Unanticipated discoveries procedures

 Contacts

Addressing Cultural Resources in 
Contract Documents



Managing Discoveries

 Meet in field with MLD and agencies immediately

 Allow archaeologist to discuss findings with MLD and 
agencies directly

 Don’t be presumptive about the process, treat each 
discovery situation as a unique situation



Interpretive Programs

 Panels

 Websites

 Educational materials

 Close involvement of the MLD, commissioned for 
contribution
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