MINUTE ITEM

This Calerdar Item No..éz_
was approved as Minute Item
No. by the State Lands
Commission by a vote of

to. QO __ati B
meeting. ' CALENDAR ITEM

A a4, 11 27 04/24/86
W 40491 PRC 6975
s 2, 7 Livenick

APPROVAL OF A NON-EXCLUSIVE GEOPHYSICAL SURVEY PERMIT
ON TIDE AND SUBMERGED LANDS UNDER THE JURISDICTION
OF THE STATE LANDS COMMISSION

APPLICANT: Chevron U.S.A.
Attn: Art Boehm
6001 Bollinger Canyon Road

San Ramon, California 94583

PROPOSED AUTHORIZATION
Approval of a Non-Exclusive Geophysical Permit
for three years to conduct geophysical suirveys
on tide and submerged lands in Suisun and
Grizzly Bays under the ownership jurisdiction

of the State Lands Commission as depicted on
Exhibit "A", attached hereto.

TERM: ) The term of the Non-Exclusive Geophysical
Survey Permit is three years. .

PREREQUISITE CONDITICMS, FSES AND EXPENSES:
Fully executed documents and performance bond
have been received.

STATUTORY REFERENCES:
A. P.R.C. Section .6826.

B. Cal. Adm. Code, Title 2, Article 2.9,
Section 2100.

C. cal. Adm. Code, Title 2, Section 2905(e)(3).

OTHER PERTINENT INFORMATION:

1. Pursuant to the Commission's delegation of
authority 2nd the State CEQA Guidelines

(14 Cal. Aadm. Code 15025), the staff has




caLeNDAR ITEM NO. 3T (cdnT'D)

‘prepared and ci'*culated for public review a

Proposed Negative Declaration identified as
EIR ND 396, Stfite Clearinghouse 85052814

pursuant to the provisions of the CEQA.

Based upon the Initial Study, the Progosed
Negative Declaration, and the comments
received in response thereto, there is no
substantial evidence that the project will
have a significant effect on the
environment (14 Cal. Adm. Code 15C74(b)).

This activity involves lands identified as
possessing significant environmental values
pursuant to P.R.C. 637C, et seq. Based
upon the staff's consultation with the
person nominating such lands and through
the CEQA review process, it is the staff's
opinion that the permit as part of the
program for the project, as proposed, is
consistent with its use classification.

AG 884: - 07/10/86.

EXHIBITS: A. Permit Regions.

B. Negative Declaration.

IT IS RECOMMENDED THAT THE COMMISSION:

1.

CERTIFY THAT A NEGATIVE DECLARATIOM, EIR ND 396, STATE
CLEARINGHOUSE #85052814 ATTACHED AS EXHIBIT "B" AND
INCORPORATED BY REFERENCE WAS PREPARED FOR THIS PROJECT
PURSUANT TO THE PROUVISIONS OF THE C5QA AND THAT THE

COMMISSION HAS REVIEWED AND CONSIDERED THE INFORMARTION
CONTAINED THEREIN.

DETERMINE THAT THE PROJECT, AS APPROVED, WILL NOT HAVE A
SIGNIFICANT EFFECT ON THE ENUIRONMENT.

FIND THAT THIS ACTIVITY, RS APPROVED, IS CONSISTENT WITH

THE USE CLASSIFICATIONS DESIGNATED FOR THE LANDS PURSUANT
TO P.R.C. 6370. ET SEQ.

AUTHORIZE ISSUANCE TO CHEURON USA OF A NON-EXCLUSIVE
GENERAL PERMIT TO CONDUCT GEOPHYSICAL SURVEYS AS DEFINED ON
EXHIBIT "“A" HERETO, FOR THE PERIOD MARCH 27, 1986 THROUGH
MARCH 26, 1989 ON STATE-OWNED LANDS WITHIN SUISUN AND
GRIZZLY BAYS. :
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. EXHIBIT 3 A
STATE OF CALIFGRNIA-STATE LANDS COMMISSION GEORGE DSUKMEINAN. Gevenmer

STATE LANDS COMMISSION ’ @
1907 13TH STREET \
imuewro, CALIFORNIA 95814

PROPOSED NEGATIVE DECLARATION

EIR MD 396
Tile Raf.: W 40491

scH#: 35052814

Project Title: Suisun Bay Seisaic Survey
Project Proponent: Chavron USA, Inc.

Projact Location: Suisun and Grizzly Bays, Solano and Contra Costa Counties.

Project Description: Chevron USA proposas to conduct a seismic survey over state-owmed tide
and: submerged lands. The purpose of the survey is tc determine the ex-
tent of gas reserves and feasibility of installing more gas producing
wells on lands under lease to Chevron. The survey will be conducted by
detonating burizd explosive charges and recording the travel tims of the
resulting seismic waves with microphones. 89.3 line miles are involived;

‘ 72.7 miles of thesa are in tidelands. The explosive charges and micro-
‘paones will be set up aloag the lines, every 100 feet, aad will be de-
tonatad singly. -

Contact Person: Dwight E. Sanders Telsphone: (916)322-7827

This documsat is prepared pursuant to the requiremsnts of the California Eavirounmsntal
Quality Act(Section 21000 et seq., Public Ressources Code), the State CEQA Guidelines(Section.
15000 et seq., Title 14, California Aduinistrative Code), aad the Stote Lands ‘Comsrission re-
gulatiocns{Section 2301 et seq., Title 2, California Aduinistrarive Code).
Based upon tha attached Initial Study, 1t has besa Found that:

Ix? the pruject will not have a significaat sffect cu the eavironssnt.

/ 7 sitigation msasures included is the project will avedd poteatially significaat effects,

T
113
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W 40491
SCH $ 85052814

Written comments on the project described were received from
two agencies: [@partment of Water Resources, Central District
and Bay Area Conservation and Development Commission.

Comment: Abandonmest and destruction of test holes is
requlated by Soland; and Contra Costa Counties.

Respons=2: None recuired.
_Bay Area Conservatjan and Development Commission.

Comment: The envirionmental study indicates that the
drilling spoils will be brougit up to the drill barges
through the drill c¢asings and then dumped overboard. The
dumping will increi#ue sedimentation of the water column
although the envirammental study indicates the impact will
be insignificant. liven that the volume of spoils is ‘
relatively small, aid that the operation will require
bringing the spoils. up to the .drill barges anyway, it may
not be unreascnabie to dispose of the spoils at a dry land
site or at a Corps approved Bay disposal site. Therefore,
we believe the envivonmental document should address the
feasibility of disposing of the spoils in this manner.

Response: The Initial Study erronecusly states that
arliIlng spoils ar¢ retrieved. 1In fact they do not come on
board the vessel bui are sidecast as they leave the drill
hole at the bay flcor. To retrieve the spoils would
require dredging, iacreasing the impact of the activity.

Comments: Basad own the information contained in the
environmental study, norne of the direct impacts of
Chevron's project appear to be sigaificant. However, the
study does not address the cumulative impact of the project
in relation to other geophysical survey work that is
proposed or could occur in Suisun Bay.

Response: Information available to' the SLC suggests that
there will be only a limited number &f geophysical surveys
conducted within Suisun Bay. Two are proposed at this
time: The Chevron survey describved here and a much smaller
survey proposed by Hershey. The SLC doubts there will be
substantial additional surveying in the Bay during the next
five to ten years for the following reasons:




Pirst, Chevron and Hershey prosently operate most of the
oil and gas leases in the Suisun Bay region. Secondly,
surveys of the type cost here have such high equipnrent,
labor and analytic costs that data is not collected without
a compelling need. Although it cannot be stated
conclusively that there will be no more surveys of this
type in the Bay in addition to those proposed this summer,
we do not .anticipate further much aciivity for the next

several years.




Suisun Bay Seismic Survey

I INTRCDUCTION

This reyort has been prepared to describe the potential
environceatal impacts of a2 seisaic survéy by Chevron USA, Tuc., in
Suisun 3ay, including Grizziy Bay, Caiifornia. The repourt suLpnarts

Chavron's request for a permit from the California ‘State Lands

Conzissisn for the seismic operation. The State Lands Ccamission

requires proj-<t approval froz agencles cuch as the Sap Frandizdib Tay

Coacarvation and Developuenc Comaission (BCDC) befere iIssuing thka

pernit. This repcrt providas the informatior necessary for BCBC to .

evaluste tha eaviroaneztal impactsy of the seisamic operations rtaking ' "
T oo

place on open water in the bays. A separate peruit has bcen obrained

frem BCDC for marsh and upland operations (BCRC Marsh Revelopzeort

Perzit No. M35-55(M), Appendix A).

Pa

Approximately 28 gas wells presently are producing it Siisun Fay
and the surr-unding mzrsh. Chevron's proposed survey is to deterni:iz

and the

——y e NS




II DESCRIPTION Gf THE PROPOSED ACTION

The seismic survey is to take place along a number of lines
across Suisun Bay, shown on Figure 1. These lines total about 89.3
miles, and approximately 72.7 of these amiles are in the water. The
first season of the seismic survey is planned for late spring through
autumn, 1986 and it is estimated %itat at least two seasons will bhe
required to complete the work.

The seismic survey will be conducted by detonating buried
explosive charges and recording the travel time of the resulting

seismic waves with microphones. The explosive charges and microphanes

will be set up evary 100 feet along the lines, for a total of azkout

3905 charges. Ezch seismic charge will be detonated individeazlly.

Chevron proposes to bury the explosive charges -approximately 1CO
feet down into the sedimeut layer, measured from the bottom of the
water coluan, in rder to place the charges below the sSoft,
energy-absorbing mud layer. Hois diamaters will be 3 7/8 to & 373
inches. Drilling will be done through a casing, so the drilled szl
will be brought up through the casing onto the drill barge an¢ thow
ducped overbozrd. A disposable downhole hydrophone and an explosive
charge will be buried in each hole and the drill casings wiil
remeved. A total of approximately 35 holes will be drilled par ézy by

three crevws.
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Chevron expects that 20-pound charges of high-speed seismic

dyrnanite will sufifce for hizh quality seismic data, but a

deteraination will have to be made in the field if larger charges, up

to 50 pounds, are needed.

A second hydrophone will be placed on the bottom of the bay next

to the vop of each hole to measure the travel time of the seismic wave

up the hole. The downhole and uphole hydrophones will be attached via

cable to data transmitting equipment which will be mounted on floats.

A second set of hydrophones will be laid along the seismic line on :the

bottom of the bay. This second set will consist of a cable about

4,800 feet 1long, with a spread of 12-18 hydrophones every hundred

This cable will be - Jsved along

féet. the seismic lises as tle charges

are detonated.

The steps followed by the seisd@ic crew in shooting

1. A survey boat drops positioning buoys at shot locations

every 100 Zeet along the line.

2. The drill barges move down the line, drilling the heles and

loading the charges 2and hydrophones. Approximately 1Q-13 holar

can be drilled per day by each barge.

3. The 4,800-foot hydrophonc cable is laid along tihe line czaé

Temote telemetry units are attached

leads. These telemctry units are

transmit the hydrophone data to a

hydrophone cable connects directly to

to the downhole hycrophoue

float-mounted deviices tuci

recording boat. The leon2

the data-recordi~y Lone,




4, A shooter moves alang the line and detonates each shot aad
the data is recorded. The shooter recovers the 1leads from the

downhole hydrophone and the blasting cap wires.

5. After the entire line is shot, the buoys, telemetry floats,

and all hydrophones and cables are removed.

Field eauipment that may be used in the open watew, depending cu

Chevron's seismic contractor, includes:

drill rigs mounted on pontoons with 25-foot anchoring spuds

drill rigs mounted on tracked amphibious marsh buggies
pontoon barges with 25-foot anchering spuds ccrrying
recording instruments, generator, and explosives magazine
tracked cmphibhious marsh buggies

22-passenger crew boats

outboard-powvered skiffs.

DESCRIPTION OF THE AFFECTED ENVIRONMENT

The affected environment is the open waters of Suizun Toy,
including Grizzly Bay, and the Sacramento River in which the seiszic
survey will take place (see Figure 1). The aarsh and dry-lzoud
environments are not included because work in those areas has alreacdy
been approved by BCDC. A Hore complete descriptisa of this

environment Is contzined in tie Suisun Marsh Protecticn l-n




(California Department of Fish and Game, 1975) from which much of the

following was extracted.

A Geology

The geologic features of interest in this report are the sedirent

layers underlying Suisun Bay. Beneath the water column in most of the

bay lies a layer of soft silt known as bay mud, approximately 100 feet

thick. Undérneath the mud lies a harder layer of sand and saxdy clay.
It is because the bay mud absorbs seismic shock very well that Chevron
will drill through the mud and place the seismic <charges. and
hydrophones in the harder underlying iayer. In the ship channels and
in some of the deeper parts of the bay where tidal curreants .are
strong, the bottom consists of sand (US Fish and Wildlife Servicée znd

California Department of Fish and Game, 13579).

B. Hydrology and Water Quality

The hydrologic features in which this project will tak: place axe
Suisun Bay inrcluding Grizzly Bay and the ship chaunel, Suisun Cutofs,
and: 5 miles of the Sacramento River upsti2am frcm Horker Bay. Th=
waters arc part of a tidally influenced estuarine system. Deptias veovy
from 30 to 50 feet in the river and ship channel, from 1 to 5 feet in
Grizz=ly Bay, and from 1 to 20 feet i.i Suisun Bay. There are stroe=
tidal currents in Suisur Bay, so the system is well aixcd. Averrge
(root mean squared) current velocities in the bay range frou about T.7

feet per second in the perimeter of the bay to abéiit Le6f fect pa:




second in the channels (Cheng and Gartner, 1984). Peak curranl
velocities range from 1.3 to 4.3 feet per second. Waves £from the
frequent winds across the bay are also important causes of turbulent
mixing.

Important water quality issues in this estuary include susgended
solids and turbidity, and salinity. This region 1is within the
gradient between saltwater and freshwater, and maintenance of the
gradient is very impoiiant for aquatic 1life. The socatioa of the
gradient varies seasonally due to fluctuations in the discharse of
freshwater from the Sacramento and San Joaquin rivers (California
Departmen: of Water Resources, 1984b).

The frequently high turbidity of these waters is
factor on the primary productivity in the Suisun Bay,
availability of sunlight to algae for photosynthesis is raduced.
collected at several staticrms within Suisun Bay and the Sacrazento
River by the California Department 8L Water Resources (Cali otrnia
Department of Water Resources, 1983, 1984a) show that tarbidity axd
suspended sclids levels vary over =2 wide ranze and can
significantly at one location during one day due to tidal
mixing. Seasonal fluctuations in suspended loads are

changes in the water and sediment discharges of the Sacramento and San

Joaquin rivers, and by the location of the °entrapment zone', the =cuc

where the salinity gradient causes small suspended particlec -to sat=le
out. Turbidity and suspended solids are normaily lowest in sumzcr due
to low river flows and tecause the entrapment Zzone i's upstresn - of
Suisun Bay. Turbidity is normally higher in the marsh slouaghs tizr 7o

the open bay waters.




Suspended solids concentrations have been measured from 4 to 120
milligrams per liter in the bay. Turbidity in Suisun Marsh ranges
from 2 to 1,500 Formazin turbidity wunits, with a mean o£ 52
(California Department cf Water Resourzes, 1984b). The depth of the
euphotic zone (depth where 1% of surface light penetrates) ranges froom
approximately 1 to 6 feet (California Department of Water Resources,
1983 .and 1984a).

To éstimate the scediment yield to the region, data from the
Sacramento River at Freeport and 'the San Joaquin River at Vernalis
(the two sampling stations closest to the delta) were combined

calculate an approXui2te average sediment yield to the Delta regie=z

1880 tons per day (raw data from: US Geological Survey, 1584).

c. Air Quality

Air quality in the Suisun BRay region is affected by vehicle
emissions, nearby industrial sources, grass fires and inteational
burrning, and by emissions from the more highly developed San Trancisce
Bay areas that are often upwiad. However, Suisun Bay is normally very

well ventilated by steady winds in the summer.

D. Aquatic Life

The waters examined in this report are extremely importanr ior

the spawning, incubation, an migration of a nuuber .of fighk speci-:

(California Department of Fish and Game, 1968). There =are tlcoe

annual runs of adult King saimoen that puss through Suisunr Tuy z. !l up

8




the Sacramento River- the fall, winter, and spring runs. The spring
upstream 7Tun peaks in May ar June, s6 will be ©present during this
seismic program. Downstream migration of smolts peaks in April
through June, with a smaller pezk in the late £fall, bucz are an
annual minimum during July and August (Califormia Department of Fish
and Game, 1968; Stevens, 1985). The California Departament of Fish and
Game presently stockes salnon smolts dowastream of Suisun Bay so those
smolts will not be ¥5 the study area. The spring upstream run and the
peak downstream suolt migratiez will be in Suisun Bay during May and
June, but otherwise there will be relatively few salmon in tha bday
during the seismic survey.

Steelhead trout also migrate through the bay and Sacramento
River. Migration begins in July ard peaks in September and October as
adults move up through the bay into the Sacramento River in order to
spawn in winter and early spring. Migrations of young smelts moving

back towards the ccean take place in March through May, wixth anotharc

small peak in September.

Stripad bass reproduce in the sloughs of Svisun Bay, Zn the
delta, and in the Sacramento River; the peak migration and spavning
season is im April through June, though there is counsideratle
variation between and during years. The young reside ir the bay cnd
Sacramento River until big enough to move out to oper water,
in the following autumn. Many adulr striped bass also
residents in the bay and river. Although striped bass pecpulianti.

Suisun Bay are at an annual minimum in the sunamer,

important sports fishery.




Large numbers of American shad migrate through the bay annually
on the way to spawning grounds in the Sacramento River systemn. The
adult shad migrate upstream in spring and remain in the bay through
June. Yourg shad migrating back downstream start through Suisun Bay
in August, so shad will be present during the seismic study.

White and Green sturgeon are bottom-feeding fish that are now arn
important sport fishery in Suisun Marsh and adjacent waters, though
more populous ia San Pablo Ray where there arxre nore benthic
invertebrates available for food. Little is known about sSturgeon
migration patterns or population cycles.

White catfish are an important non-migratory resident species,
though ‘their numbers in Suisun Bay appear to be small and the fishery
is concentratad in the Sacramento-San Joaquin delta.

Threadfin shad, deltz smelt, and 1longfin smelt are important
smaller fish which serve as a food base for the game fish in Suisun
Bay. The only flatfish known to inhabit the bay is the starry
flounder, and there are numerous other bottom-dwelling fish.

The fisheries of Suisun Bay are supported by abundant plankton
and epibenthic invertebrates. The most important food resources fer
fish appear to be the oppossum shrimp {(Neomvsis mercedis) and copepods

(Czalifornia Departaent of Fish and Game, 1968; California Department

of Fish and Game, 1975). Neomvsis popularionrs and reproductive rates

peak in aoid-summer (California Department of Fish and Game, 1972).
The amphipod Corophium spp. is also an important fcod source. On the
whola, benthic invertebrates do not appear to be ar important fuod
resource in the project area due to their relatively low populztiions

in Suisun Bay (California Department of Fish ani Gane, 1972,




Zooplankten such as Meomysis and copepods depend on phytoplankzon
for a food base. Suisun Bay and the Sacramento Rivers are important
sources of phytoplanirton, and production of phytoplankzon is at a peax
durinrg the summer months when this project will take place. It is
believed that the faustors Iimiting this production are the amount of
nitrogen available aid the amount of sunlight available to plankters.
The availability of sunlight is controlled by the turbidity of the
vater. Sufficient 1light for photosynthesis is frequently availalle
only in the top 2-6 fent of water in the project area.

No rare, threatened, or endangeread aquatic spzcies are known to
Inhabit Suisun Bay. There ¢ sensitive reptile, the western poad
turtle, that inhabits the s _ghs in Suisun Bay #2nd dives into the
water when disturbed, so it cou.d be in the aquatic enrvironmeat durinz
seismic work. This species is vui‘rently a candidate for Federal lcg
protection.

There are no marine mammals that regulgsly inhabdit the proj=ct

-area, except an occzsional harber seal.
E. Terrestrial Wjildlife
The waters cf Suisun Bay are very important <o annual wator

migrations. However, migratory birds are not present Juring

suamer and the jyear-round residen: population c¢f waterfowl

relatively small, so few birds will bé present when this pro

occuxrs. Approximately 10 per cent of the migratory birds are d¢iv’
ducks which feed on benthic invertebrates such as clams, worzz, (=i

snails from open waters (Califor.iz Department of Fish ard ¢.- -

14




1968). Piscivorous birds such as herons z2nd cormorants, and camials
such as raccoons depend at least partly on fish for food.

There are: a gaumber of threatened and endangered terrestrial
species that inhabit Suisun Marsh or migrate through it (California
Department 6£ Water Resources, 1984b). These species and their status
(California Department cof Fish and Gasme, 128S5) include:

Species State-listed State-listed Federal Federal
endangered threatened endangered threatened

Saltmarsh
harvest mouse X X

Aleutian Canada X
goose

Bald eagle

California
clapper rail

Califeornia
black rail

California
least tern

Peregrine falcon
Svainson's hawk

Alameda striped
racer

Some of these species, sich as the least tern and tide rails, nake

frequent use of near-~shore habitats, but only the least tern uses the

open waters that are ip question here.

F. Solid Waste




Solid waste problems on these waters include litter and debris
from recreationalists and vessels, and dredge spoils f£frhm channel
maintenance activities that have been deposited in the bay waters.
Approximately ten million cubic yards of material is annually dredged
from the San Francisco Bay (Fong et al, 1982) and the proposed Suisun
Bay marsh protection facilities proposed by California Department of
Water Resources will requife the disposal or reuse of approximztely

1.1 wmillion yards of material (Califoraia Dapartment of Water

Resources, 1984b).

G. Hazardous Materials

Bazardous materials and toxicants that have izpacted the project
waters in the past have included agricultural pesticides, fuel spilled
from vessels and aircraft, and heavy metals from wastevater discharges

and runoff. The most probable sources of hazardous mnaterial spills

affecting Suisun Bay include fuel spilis from comnmercial or
recreational beats and from cfopped Air Force fuel po0ds, and cargo
spills .from commercial vessels and loading dock~T Accordlng to

Caiifornia PRegional Water Quality Control Board staff, fucl

zhemical spills have not been a frequeut problea in

MacFarlane and Whipple (1982) state that chemical pollutict
petroleun, pesticides, and heavy mctals may be having sericus eZi.:cts
on aquatic life in the entire San Francisco Bay cud delta regio~, witdh

the most important toxins being monocyclic aromatic hydrocaxboris cnd

zinz,




Existing sources. of noise in the project area include
recreational and conmercial boats and aircraft from Travis Air Force
Base. The impact of such noise on the aquatic environment is unknown,
but probably insigaificant. The most importanct impact of such noise

on the waters examined here is probably anncyance to recreationalists.

I. Socioecononics

There are two main human uses of the project waters, recreation
and shipping. The Suisun Bay and Sacramento River/Delta area is
heavily used by recreational boats, barg - and deep draft ships.
This area is the thorcughfare for all ships bound for Sacrcamento and
Stockton. In the 1983 edition of the Army Corps of Ezgineers
"yaterborn Commerce in the US™ 1260 cargo-carrying vegsels ranging in
draft from 1 foot to 36 feet were counted in the ship channel through
Suisun Bay. The types of vessels .counted and number of round tripe
through the channel arec: self-propelled passenger and dry cargo, 293
trips; self-propelled tanker, 112 trips; tow/tug, 106 trips: barsyo,
632 trips; non-self-propelled taaker, 117 trips.

The number of vessels expected during the project is less thax
1260 because the nucber of vessel calls on the portc of Stoclton ard
Sacramentc has decreased. The combined number of deep droft vessels

through these two ports was reduced in 1984 to less than k21I of the

S ee e

number of vessels in 1980.
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Shipping terminals within Suisun Bay include Landsea (undergoing

sale negotiations), Tosco, PG&E, Diablo Terminal Service, US Steel,
Dow Chemiczl, Dontar, and <Crown Zellerdach. Most industrizl users
have several weeks lead time in their scheduling of port cz2lls. Local
terminals all have at least 48 hours notice before ship arrivals and
departures.

There is also significant recreational use of the bay's waters.
There are approximately 2500 recreztional boats in marinas in Contra
Costa and Solano counties, and a .total of 33,000 boats are registered
in these two counties. Fishing activity is lzWést during the suaner
months, since bass run in the winter and spring, and sturgeon are less
active in mid-summer. Summer fishing is concentrated on cztfish,
Fishing activity is also concentrated during the eariy mornings and
evenings during summer.

Water skiers tead to prefer the Middle River, Orwood, and 0ld
River areas, which are not within the project area.

Waterfowl hunting is a very important use of Suisun Marsh wheore
there are approximately 140 hunting ¢lubs. Buck huaters do not use

the open waters much, and the hunting season starts in fall,

J. Cultural Resources

Cultural resources are prehistoric and historic archeoiuv;ic
sites, historic architectural and enginecering properties, =nd s
traditional Native American importance. In tha Suisun Bay vicinit
known cultural resources include prehistoric an¢ histeric

American village sites, food processing sites, religious plac




sites used for other unknown reasons. All presently known cazltural
resources in the project area are oashore.

A record search was conducted at the Northwest Inforazation Center
of the California Archaeological Survey to assess the cultural resource
sensitivity of the seismic survey. The search indicated that no
undervater cultural resource surveys have been conducted, and not 211

of the onshore locations of the seismic 1lines have been surveyed.

However, in the areas that have been surveyad, no sites vere recorded
within one-half mile of any of the proposed lines.
A complete report on the cultural rescurces of tke project area

is in Appendix E.

K. Aesthetics

The major aesthetic resource of the Suisun Bay region 1is the
large expansa of open water surfourded by relatively undisturted
marshlzands. The natural setting and abundince of wildlife nakes the
bay a favorite recreation site. Horizons are low SO views of the
surrounding hills are extensive. Existing aesthetic impacts include

the fregu:ent intrusion of aircraft from Travis Air Force Bzse znd thn

visibility of numerous industrial sjtes bordering the bay.




POTEMNTIAL ENVIRONMENTAL IMPACTS

A. Geology

Because of the 1limited scope of the activities proposed, no
significant impacts on the region's geology will occur. Approximately
1180-1780 cubic yards of drilled material {from 3900 holes, 3 7/8 to 4
3/4 inches in diameter and 100 feet deep) will be redeposited alongz
the 73 miles of seismic lines in the water. Assuming 35 holes per dsy
are drilled, this is approximately equal to 15 cubic vards per ddy, or

20 tons of material, a very minor amount compared t> the 1880 tons of

natursi sedimentaticn entering the delta region daily. In rost cases

nuch of the deposited material will be dispersed by currents and
deposited over an area of teas to hundreds of square yards, depending
on current velocity and direction, the duration of tidal currents,

wvater depth, and the type of material deposited.

B. Hydrology and Water Quality

The drilling and blastiag activities proposed vill have
negligible impacts on flows, temperature, natural sadiment movewmenrt,
and salinity. Suspended solids concentrations will be temporarily aad
locally increased as drilled materials are released to . tie witcT
column. Anchoring and blasting will also resuspend =minor zmounts o
bottox sediments. Ac natural suspended solids concentrd:-Zons

frequently very high and natural mixing rates are high, th-

additional sediment will be very local and imsignificant.




In order to rcughly estimate the additional sediment 1load from
drilling, we assumed half the drill «<«uttings £from a hole are
resuspended (instcad of falling out as clcds) within a 25-foot radius
and no significant mixing or settling occurs, in w~ater 10 feet deep.
Using a typical value of 100 1bs dry weight per cubic foot for silt,
the average additional suspended sediment losd within the affected
radius is 460 milligrams per liter. This level is high encugh to
eliminate most light penetration and is higher than average, but Is
within the natural levels,

Silt settles fairly rapidly so if the natural mixing rate is low
at the time of drilliang the material should settle out within —inutas
to hours. If the natural mixing rate is high at the time of drilliag
due to currents or wind-induced waves, the sediments raised by
drilling will be rapidly mixed with the naturzlly suspended materials.

The daily sediment load from drilling 35 holes is only 15 cubic

feet, or 20 tons, °nly one per cent of the 1880 tons daily carried

into the region by the Sacramento and San Joaquin rivers.
Bottom sediments resuspended by anchoring and by the dynamite

blasts are expected to cause evan less impact than the drilling.

C. Air Quality

Air pollution impacts from this project will be limited to exgine
exhausts from boats, drill rigs, and vehicles. These emissions wil
be negligible compared to emissions from the vchicles on the highway

surrounding Suisun Bay. The California Air Quality Control Board has




indicated that no air quality permits are needed for this saismic

survey (see Appendix B).

D. Aquatic Life

The most direct effects the seismic work will have on aquatic
life will be the impact of pressure waves caused by the dynamite. The
nature and impacdt of these waves Ekave been described by Chevron
(1985). According to literature cited by Chevron, a pressure wave
with a peak of approximately 40 pounds per square inrh is expected to
propagate from the bottom of the watieer column Zrom a blast of 25
pounds of dynamite buried 100 feet below the surface, and a peak of
approximately 52 pounds per square inch is expected from 2 similar
blast of 50 pounds of dynamite.

The impact of such a pressure wave on fish depends on how many
fish are przsent, how far away they are from the blast site, and
whether or not the fish have swim bladders. Fish kills by undervater
blasts are normally the result of fish's swim bladders beinz rupturesd.
Of the important fish spec s in the bay, the sturgeon do not have
functioning swim bladders and so are at much less risk. Flatfish suca

as flounder alsoc do not have functional swim bladders. Szlmon an.l

trouvt have bladders that can be rapidly deflated, so may be 2t lass

risk from pressure waves that have been attenuated. The other
and forzge fish, including striped bass, have fully-developad

bladders anﬁ consequently are at the greatest risk from the blasztin:.




The spring adult salmon run and the peak of the .downstream smolt
run will pass through Suisun Bay during the first two months of the
seismic program.

The upstreanm migrant steelheads will also be present during the
second half of the program. Steelhead smolts will be present during
May and September, but the larges:t downstream peak will be avoided.

At least part of the upstream speswning migration of striped bass

will occur after the seismic program starts in Mzy. Some resident

adult striped bass will also be present but populations are at a
‘ainimum in sumaer. Hovever, large numbers of juvenile striped baszs
will probably be in Suisun Bay during the summer.

Adult American shad will be present uatil about June and
juveniles will be migrating downstreanm stérting\in Angust.

Catfish, sturgeon, and forage species are non-mZgratory, so
should be at their normal numbers.

The literature cited by Chevron (1985) indicates tha:t the 40
pounds per square inch pressure wave that is expected from the
dlasting done on this project is about at the lechal <threshold for
fish. This means that if fish are close by when a seisdic charge is
detonated, a few but not all of the fish are expected to be killed.
This prediction is backed by past experience with very similar saissic
work done in Suisun Bay in 1962 and 1965 when it was observed that for
many blasts no fish were killed, and cccasionally several fish wera
killed (Chevron, 1985).

Harine invecrtebrates: do not appez2r to be very susceptildle to
injury from pressurs waves, so impacts to the plani.ton coznuniiy are

exp¢cted to be minimal. Shrimp, theugh ndt the oppossuz shr
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been shown to be susceptibl= oaly to very close blasts, and undamaged
by the kinds of pressure vaves expected from Chevron's blasting (Kemp;
1956; Spears, 1980).

Tke direct effects of increased turbidity on zooplankton should
be minimal, and in fact Neomysis may benefit from the hiding cover
that turbidity provides during the day.

‘Benthic organisms will be disturbed by the d-illing, anchoring,
and blasting, but these organisms are relatively scarce in the project
area and are not an important food resource. Purial of benthic

organisms could occur only ia proximity to the dri¥l rigs. Even if

all the drill cuttings from a hole settle out within a 15 foot radius,

the average depth of the sediment deposit is 0.02 feet. The impacts
of anchoring will be comparable to the impacts of the nunerous
fishermen who daily anchor in the %ay.

Primery productivity (pkotosynthesis by algae) will be impacted
by the locally increased turbislity resulting fros drilling the holes,
and to a lesser extent by anchoring, and blasting. Frimary
productivity appears to be limited by 1light penetration in Suisua Bay
and increased turbidity will further reduce the ability of light to
penetrate the water and become available to éiggen A significant
reduction in primary productivity would impact the rest of th- aquatic
life in the bay by reducing the available food base. However, ti:2
amount of addirional turbidity caused by the seismic program is
expected to be minor so the impact on algal production should 2lsc be
minor. Under normal conditions the bay is turdid enough tkat the
additional susgended load from driiling may be insignificant cven in

the immediate vicinity of the drill. Under conditions when the - ‘.Cr
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in the bay 1is relatively clear; the surface arca that will have
reduced light penetration caused by drilling is veéry small compared to
the surface area of the bay, even considering that Chevron expects to
drill up to 35 holes: a day.

The only sensitive species that may be impacted by the open-water
drilling program is the wvestern pond turtle, which likes to bzsk on
the mud flats along the sioughs. When disturbed from its tidal flat
habitat, it tends to dive into the water. This tendency could cause

it to be susceptible to near-shore blasting. The susceptibility of

turtles to pressure waves has not been investigated in the literature,.

E. Terrestrial Wildlife

Little or no impacts to terrestrial wildlife should reccult from
this open-water seismic work. Diving ducks and piscivorous birds and
animals will not be directly or indirectly affected since impacts to
both the benthic and fish communities, their food resources, are
expacted to be minor, as discussed above, and full rtecovery should
take place before migratory waterfowl arrive in the £all.

iost sensitive or endangered terrestrial species should not be
impacted by the open-water seismic activities. Least terns 2y be
less likely to forage in areas where the drilling is actually
occurring, but the sizc of the affected area is very small éomparad to
their foraging areca. Their feeling activities will probadly nro*- bo

affected adversely.




F. Solid Waste

There should be no =significant problems with so0lid waste

generation and disposal caused by this project. Potential impacts are

iimited to litter, cables and wires, and any other equipment that may
be abandoned in the bay, though every effort will be made to retrieve

2ll equipment used in the survey and remove it from the 2res.

G. Hazardous Materials

The seismic crews will be handling dynamite and fuel for boats,
generators, and drill ries. The ©potential for spills always exists
when fuels are handled on the water, but the amount of fuel expected
to be used is low. Light fuels such as gasoline arxre fairly toxic to
aquatic life but if spilled much of the fuel will evaporate quickly.
The risk of spillage is comparable to that of recreational users.
Fuel spills present a fire hazard, :but the expected impacts to the

eanvironment are insignificant.

Noise will be generated by the seismic crew's boats, drills, and
ol I'Rgs noise may temporarily disturb fish in the iomedizte
vicinity, and will disturb any nearby fishermen. It is uot expscted
that households will be disturbed by tihne noise because or the -dist2nce

between the work arca and residential areas. One possible excopihio:.

is a neighborhkood in Pittsburg which is. less than a half mile £rou one




of the seismic lines in the Sacrameato River. Since Chevron does not
plan to work at night in the river, the potential disturbance to this

iieighborhocod is minor. There will be no long~-term noise inmpacts.

I. Socioeconoaics

Iopacts to human users of the- bay could result from interference
with boat traffic and with fishizg activity. Commercial traffic
should not be impeded by work in the shipping channel because of the
mitigative measures Chevron has agreed to (see V.I, below). The snail
sumber of commercial craft and the long notification time available
before their arrival should make all conflicts preventsble.

Coaflicts with fishing may occur, but should be minor. Fishing

activity is low during uid-sumper and is concentrated at the begianing

and end of the day, when the seismic crews will not be working.
Recreational boaters will have to avoid the buoys and drill crews vhen
present. Secoadary impacts on fishing by reduction in the number cf

fish available in the bay will not occur because of this project.

J. Public Health and Safety

pynamite, used as the energy source for the prcposad
survey work could have potential impacts to pubiic health and
safety if not handled properly. Risk of explosion of dynamite
while stored on the barges is mitir=tcd by several proceduras
First, thé Sarce carvies only cne day'’s supply of dynaaite a: a
time, and is resupplied daily a% the time of crew changy=2.
Secondly, the dynamite being transported to the drilling burc.e
is carried in U.S. Cecast Guard approved portable magazines

which are designced to prevent accidental detonation and at thwe

barg:, dynamite is stored in another U.S. Coast Guerc-a




magazine. Thirdly, the storage of dynamite is subject to
zpproval not only by the U.S. Cocast Guard, but also under ‘State
law approval by Solano or Contra Costa counties. Potential
impacts to health or human safety are mitigated to the maximun

extent feasible under these procedures.

K. Consistency with Existing Zoning and General Plan

pesignation

Although not formally so designated, Solano and Contra
Costs counties, BCDC and the State Lands Commission generally
recognize the project arez (Suisun Bay) as a nmultiple use area,
The purpose of the proposed project, which is to explore for
commercial quantities of hydrocarbon, is not considered
jnconsistent with the present or historic use of the bay: in
fact Suisun Bay and the Suisun Marsh arca are presently sources

of natural gas supplies.

Cultural Resources

Potential impacts to cultural resources include disturbance ¢£
sites by Dboreholes, and disturbance of onshore sites bY vehiclics.

None of the known cultural resource site types would be disturbed by

several passes over their surface by the kind of vchicles to be used

in this work. Dapagtc caused by drilling, even if holes penetrates

sites, would be minimal due to the small size aud wide spazing of tie




holes. The lack of known sites within the project area also indicates
a very low probability of impacts to cultural resources.
A complete report on cultural resources and potential impacts of

this project is at Appendix E.

M. Aesthetics

The aesthetic impacts of this seismic work will be felt most by
the recreational users of Suisun and Grizzly bays. Quiet fishing
spots may be temporarily interrupted by machinery noise, the sight of
drill rigs, and possibly locally increased turbidity. The magnitude
of these impacts depends on the number of recreationalists in the bay
during the project. These impacts arec short-term and can often be

avoided by boaters by moving tc undisturbed areas.

MITIGATION

* Mitigation measures proposed by Chevron, not presently required by

permits or law.

Geology

citigative measures are needed for geologic impacts.

Hydrology and Water Quality

nitigative ncasurcs are needed for water quality imgacts.




C. Air Quality

Chevron applied to the California Air Quality Control PBoard for
any air quality permits required for the seismic program and wvas
informed that none were needed (see Appendix B). Xo further

mitigative measures are needed.

D.” Aquatic life

Chevron will bury the explosive charges approximately 100 feet
into the botzom sadiments. Although this is being done to improve tke
quality of the seismic data, it will also greatly reduce fish
mortalxgy.

The &hoice of seasons for the seismic program will also reduce
impacts to fish, because nany of tke anadromous fi<h runs vill ba
avoided.

Chevron will not use an explosive "wvarnirg shot™ to atiluspt te
scare fish away before detonating the seismic blasts. Such ‘warning

shots arc believed to be ineffective and may in fact attract fish to

sadicents stirred up and to any fish killed by tke warsin: Liast

k. 3

(Chevroa 1983).

o -

Chevron has obtained an explosives pernit from California
Department of Fish and Game (Appendix C), waich iacludes azoag o:zher
stipulations: the minimum charge necessary will be wused, cnd ne
charges skall be greater than 350 ibs.; no klasting will de done n=ar
large accumulations of £ish; and a Fish and Gawe observer will be

present during blasting operations to monitor fish %iils.

a
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holes. The lack of known sites within the projcct area also indicates
a very low probability of impacts to cultural resources.
A complete report on cultural resources and potential impacts of

this project is at Appendix E.

. _ Aesthetics

The aesthetic inmpacts of this seismic work will be felt zmost by
the recreational users of Suisun and Grizzly Dbays. Quiet fishing
spots may be temporarily interrupted by machinery noise, the sight of
drill rigs, and possibly locally increased turbidity. The magnitude
of these impacts depends on the number of recreationalists in the bay
during the project. These impacts are short-term and can often be

-avoided by boaters by moving .to undicturbed areas.

A MITIGATIOX

¥ Mitigation measures proposed by Chevron, not presently required by

parmits or law,

Geology

mitigative measurcs are neceded jor geologic impacts.

Hydrology and Water Quality

nitigative meusurcs are needed for water quality impacts.




Air Qualicy

Chevron applied to the California Air Quality Control Eoard for
any air ‘quality permits required for the seismic ‘program and vas
informed that none wvere needed (see Appendix B). Xo Efvrther

nitigative measures are needed.
D.” Aquatic life

Chevron will bury the explosive charges approximately 100 feet
into the bottom sediments. Although this is being done to improve tle
quality of the seismic data, it will also greatly reduce f£ish
mortality.

The choice of seasons for the seisnic program will also reduce
impacts to fish, because many of the anadromous fish rurs will be
avoided,

Chevron will not use an explosive "warning shot"™ to atlamspt te
scare fish away befc-e detonating the seismic blasts. Such warning
shots arc believed to be ineffective and may in fact attract £ish to
sadiments stirrsd up and to any fish killed by the warninz bianst

-

(Chevroa 1985).

Chevron has obtained an explosives pernit £from California
Department of Fish and Came (Appendin C), which iacludes azong other
stipulations: the 'mininum charge necessary will be wused, =znd ne
charges shall be greater than 50 1bs.; no blasting will Se done n=ar
large accumulations of fish; and a Fish and Game observer will be

present during blasting operations to monitor fish xiils.
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E. Terrestrial Wildlife

A number of mitigative wmeasures for terrestrial wildlife have
been specified in the BCDC marsh permit (Appendix 4). Nc other
mitigative measures are needed.

F. Solid Wasze

A cleanup of drill sites is required in the BCDC march perait. 4

similar cleanup of any litter, cables, and equipment in the woter will
+*

be conducted by the seismic crew.

G. Hazardous Materials

The seismic crews will follow their noraal fuel spill preventioa

proceduras. Fuel absorbent pads will be carried on the barges 2n case
*

of minor spills. Ia case of a spill, the prcper cleanup and

regulatory authorities will be notified as soon as possibdie.

Only certified blasters wiil handle expiosive aaterials.

No nitigative measures for noise arc required.




1. Socioeconomics

In order to prevent disruptions to boat traffic, Chevror has
agreed to a number of measures which are contained in a letter to the
US Coast Guard (Appendix D). These measures include maintaining
communication with the vessel traffic control office on Yerba Buena
Island to determine when sufficient time between vessels will occur
for drilling:; avoiding the use of floats or buoys ia the ship
channel; minimizing the time that cables and buoys will be placed ia
the vicinity of the channel; avoiding night operations and placing
lights on buoys ileft out at aight; avoiding operations during fog or

reduced visibility; and providing the Coast Guard advarced

iﬁformation on when and vhere work will be conducted.

J. Public Hzalth and Safety

The pemitting procedurss of the U,S. Coast Guard, supplemanted by these ol
the State £ Califcrnia as enforced i. the pemmitting authorities of 1oczl countiss
ara ragarizd as adequate and faasible mitigaticn measures which will fully prot=ct
the peblic Crom any adverse impacts resulting from accidental explesion of
dyaxiite. Mo further mitigative measures arz believed necassary.

Al

K. Consistency with Bristing Zoning and Goraral Plan Designzticn

No mitigation measures are needed.




MARSH DZVELOPMENT PERMIT No.M85-55(M)
Chevron U.S.A. Inc.
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Executed at San Francisco, California, on bebalf of the San Francisco
Bay Conservation and Development Commission on the date firsat above written.

-2
I - N <,
'/’./’{ o’-::_::-:_ _-’,‘ 4 4‘ ”,

ALAN R. PENDLETON -
Executive Director

Enc.
ARP/RSW

ce: U. S. Army Corps of Engineers, Attn: Regulatéry Functions Branch
San Francisco Bay Regional Water Quality Control Board,
Attn: Certification Sectlon .
California Department of Fish and Game, Attn: Brian Hunter
Solano County Envirnomental Management Departuent, Attn: Tim Calkins
Suisun Resource Conservation District, Attn: Mike Lewis
S-ate Lands Commission, Attn: Fred Sledd

State Lands Commission, Attn: Susan Levnick
» i » s s » .

Receipt acknowledged, contents understood and agreed to:

Executed at

Applicant

. gl
on By: /é/ﬂ//.‘ /,{/ /:;/“%\

Title




MARSE DEVELOPMENT PERMIT No.MB8S5-56(M)
Chevron U.S.A. Inc.
Page &

I. Except as otherwise noted, viclation of any of the teras of this
parsh development permit shall be grcunds for revocation. The Commission may
revoke any marsh development perzit for such vioclation after a public hearing
held on reasonable notice to the permittee or 'its assignee if the marsh
development perait has been effectively assigned. If the marsh development
permit is revoked, the Commission may determine, if it deeas appropriate, that
all or part of any fill or structure placed pursuant to this marsh developtent
perzit shall be removed by the persittee or its assignee if the marsh
developrent perait has been assigned.

J. This marsh development permit shall not take effect unless the
pernitteé executes the original of this marsh developaent perait and returns
it to the Commission within ten days after the date of the issuance of the
marsh development permit. No work shall be done until the acknowledgment is
duly executed and returned to the Commission.

K. Any area subject to the jurisdiction of the San.Francisco Bay
Conservation and Development Coomission under either the McAteer-Petris
Act or the Suisun Marsh Preservation Act at the time the marsh developzent
pértiit is granted or thereafter shall resain subject to that jurisdiction
notwithstanding the placement of any fill or the implementation of any
substantial change in use authorized by this marsh development permit.

L. Any area not subjcct to the jurisdiction of the San Franecisco Bay
Conservation and Development Coemission that becomes, as a result of any work
or project authorized in this marsh developzent permit, subject to tidal
action shall become subject to the Ccamission's "bay"™ Jurisdicticn up Lo the
lire of highest tidal action.

4. Unless tbe Commission directs otherwise, this marsh develourent )
perait shall become null and void, if any term, stzndard conditica, cr spocial
condition of this marsh developzeat peraiit chall de found illegal or
inenforceable through the application of statute, administrative ruling, or
court determination. If this marsh developaent parait becoces null znd vold,
any fill or structures placad in reliance on this marsh development per=it
shall be subject to removal by the permittee or its assisnee if the murs
development permit has been assigned to the extent that the Commission
determines that such removal is appropriate. Any uses authorized shzll be
terninated £o the extent that thc Commission deteraines that such uscs should
te terminated,




L. Cultural Resources

In the unlikely event that cultural resource sites steh as

archeslogical remains are discovered during the seismic progrzx, the

California State Historic Preservation cffice will be notifisd. No

cther mitigative measures are needed for cultural resources,

Aesthetics

aitigative actiors are needed for aesthetic impacts.
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STATE OF CAUFORPIA [« {el 24 D‘UYME IAN Grvrenae

SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION ;»-

34
30 VAN NESS AVENUE &

SAN FRANCISCO, CAUFCRMNIA 941024040 = 28
PHONE. (413) 357-3418 =z 'C;’[:: ‘.: .,C J i -, ‘_}' _,;/
MARSH DEVELOPMENT PERMIT NO. MBS-56(M)

June 23, 1835

Chevron U.S.A., Inc.

Land Department

P. 0. Box 5050

San, Ramon, California 94583-0905
ATTEXTION:  Arthur B. Boehm

Gentlemen:

1. futhorization

A. Subject to the conditions stated below, the peraittee, Caevron
U.S.A., Inc., is heredy:authorized to do the tollcwing.

to2ation: In the primary managedent area of the Suisun
) Marsh, on portions of Morrcw, Grizzly,
Harmond, Simmons, Yneeler, Frzeman, and
Middle Ground Islands, Solano County.

Descripticn: Perform a geophysical survey in non-tidzl
areas of the nanagued wetlands for pctentizl
natural gas deposits invelving the drilling
of approximately 880 holes, anprorimately
four inchés in dizmeter and 100 feet decp,
within whien 2xploszives will de dctonated to
garerate seiszie daca.

B. This authority is gencrzllv pursuant and lixilzd by your
applicaticn datad Mar 15, 1685, ircluding all s2companying &nd TuSscjuast

correspendencs snd crhibits, and all conditicas of this =irsh cevelopnent

A adw

permi:.

pericds spccified in Specizl Conditions II-A. This marsh deveiopxent gperait
expires on October 15, 1687, unless an extension of time is zranted by =
arpandment of ths march dayelopzsat permit.

C. Work auth~rized herein must be performed only during the ticms
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II. Special Conditions

The authorization made herein shall be subiect to the following spoeial
conditions, in addition to the standard conditions in Part IV:S -

A. Scheduling of Work. All work shall be performed only betwcen
April 15 and Octoher 15. Work within managed wetlands thaZ are involved in
the Departments of Fish and Game's early flooding prograc shall b= further
1imited to the period between July 15 and August 30, unless written perzission
to perfora work at other times between April 15 and Ostcber 15 is securecd f{roz=
the Department of Fisn ard Game and the affected landowners and evidence cf
such permission is submitted to the Commission prior to perforaing the work
during such tire periods

B. Consent of Private Landowners. Prior to commencing work on any
parcel of land, the percittee shall discuss the work with the landowmer cf
parcel a2nd cbtain all necsssary permission to do the work

c. Vehicle Use. The permittee shall use either helicopters or rarsh
vehicles eaquipped with wice terra or flotation tires to transport drillZi-z and
survey equipment, raterials, and personnel to tne drilling sites to minizize
disturtance of wetiands vegetation. Survey work shall be organized t2

minizize the number of trips through the Marsh.

D. Restoraticn cf Dicturbed Areas. At the cotpletion cf rasting at

eycnh drill site and prior to the time limits specified in Special Condit:on
I-A, the periittee shall restor¢ each drilling site to its original ecnditicn
tc the extent feasible by (1) backfilling and capping the shot hole with the
excavated material; {2) spreading any excess excarated paterial zhar capast be
backfilled intc th2 shot hole over the surroaniing ground surfaze; ard (z:
removing all deb:ris and litter froo the =ite to an upland location outeide cf
the Commissicn's jurisdiction. Any significant tire depressicn lefs by wzarsh
venicles used in the survey shall be backfilled or otherwise repairad so &s to
restore th2 ground curface to its original grade, All restcration ucri sigll
be completed by the time limits specified in Sgpecial Condition IZ-a

ITI. Findinzs and Declaratiens

On tehalf of the Cozmission, I find and declare thzt:

A. The project 2uthorized by this march dvelopzeat pernmit invoivrs
perferming geophvsiczl surveys in the orimary oasgement area of the Suisuas
Marsh and, therefors, iu 2 similar activity that wculd have no greater aaverse
fpast on the EBay, as gefined {a Reguiation Sexticn 10122(2)(2), than tpe
grzéing of any catecials, as defined in Regulation Sestica 1G122(2)(8),, a2




MARSH DEVELOPMENT PERMIT No.H 5=56(M}
Chevron U.S.A. Inc.
Page 3

thua is a "minor repair of improvement" for which the Executive Dircctcr may
icsye a marsh developzent perait, pursuant to Goveranment Code Section 66632(f)
and Regulation Secticn 10533(a).

B. The project authorized by this marsh develogment permit is
consistent with the McAteer-Petris ict, the San Francisco Bay Plan, and with
the Suis=in Marsh Protection Plan in that it will not adversely afiect the Bay
and Marsh nor public access to and enjoyent of the Bay and Marsh. Special
Condition IT-A is necesse:y to assure that all wo-~k within managed wetlancs
and surrounding areas wili occur when such activities will least disturd
wintering waterfowl. Special Condition IX-3 will azssure that the prcject is
reviewed by ezch property oWner for consistency with the landowner's panagazant
plan and that thz owner has given permission to enter the property. Special
Conditions II-L and II-D are necessary tc assure trat tha authorized activity
has cinimal jmgact cn habitat in the Suisun Marsh.

C. The project authorized by this marsh developnent perait is within
the prizary management crea of the Suisun Marsh Precervaticn Act of 1877, a3
dafined in Secticn 29102 of Chapter 2. Division 19, of the Public Rescurces
Code. This project is consistent with the findings and declarations of Fubilir
Rescurces Sections 22002, 29004, and 29005, the Suisun Marsh Protacticn Plan,
and Solans Countw's Local Protection Progran.

D. The Commission further finds, declares, and certifies ‘that the
activity or activities authorized herein arc consistent with the Comxis:zicn's
Amended lMaznagezant Program for San Frazciseo Bay, as agproved By the Der:ri-
ge=at of Commerce under the Federzl Coastal Zone Managemant ket of 1572, as
anended.

E. Pursuant to Regulation Secticn 16310, the projezt zutherizel ¥
this marsh developzent perait is categoriczlly exenpt from tre requiremint
prepare zn environmental impact repcri.

F. Purcuant to Regulation Section 10512, this project was listed with
the Co-=issicn ca June 26, 1985.

Iv. Standzrd Conditicns

a. All requirad peraissicns fro= goveramentsl bedies must te obtain=d
br fore the comzancement of work; these bodies inaluds, but are not limited to,
the U. S. Army Corps of Engireers, the State Lznas Commission, the Eegional
Water Quality Control Board, znd the city and/cr county in which the work is
to be pertformed, wienever any of thest mty be required. This marsh dovelios-
pmont permit does not relieve the permiticze of any ouligatfo:s imposec L Stale
or Federal law, either statutsry ot otherwise.

.
-
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8, The attached MNotice of Coapletion shall be returned to the
Commission within 20 days following completion of the work.

C. Work must be perforred in the precise manner and at the precise
locations indicated in your application as such may have been nodified by the
teras of the marsh development permit and any plians approved in writing by or
on behalf of the Commission.

D. Work zust be performed in a manner 3o as to minimize muddying of
waters, and if diking is involved, dikes shall be waterproof. If any seepage
returns to the Bay, the permittes will be subject to the regulations of the
Regicnal Water Quality Control Board in that region.

E. The rights derived from this marsh development permit are
assignable as provided herein. An assignment shall not be effective until
the assignee shall have executed and the Cormission shall have received an
acknovledgment that the assigree has read and understood the application for
this marsh development permit and the marsh developrent permit itself and
agrees to be bound by all terszs and conditions of the marsh develcpment permit,
and the assignee is accepted by the Executive Director as being reasonzbly
capable of ccuplying with the teras of the marsh development permit.

F. Unless otherwise provided in this marsh development perait, all th
terms and conditions of this marsh development pernit shall remain effeciive
for so long as the marsh development per=it remains in effect or for so long
as any use or constructionm authorized by this marsn development permit exists,
whichever iz longer.

G. ©Unless othnerwise provided in this marsh develorment perzit, the
terns 2nd conditions of this marsh developuent permit shall bind all future
cwners and fTuture possessors of any legal interes¢ in the land and shell ren
uwitn the land.

H. Ualess ctherwise provided in this marsh development per=it, any
swork authorized herein shall be completed within the tizme limits specified In
this marsh development permit, or, if no tire limits are specified, witkin
three years, If the work is= not completad by the date specified in the carsh
developz=ent, permit, or, if no date is specified, within three years froa the
date of the marsh development permit, the marsh develcpment permit shzll
besoe null and void. If a marsh davelopment perait becomes null and veid for
a failure to ccaply with these tizme limitations, any £111 placed in reliamze
on this marsh developgant permit shall be rezoved by the permittee or its
assiznee upon. receiving written notification by or on behalf of the Corission
to rexove the fill. -~
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I. Except as otherwise noted, viclation of anv of the terms of this
par=h developxaent permit shall be grcunds for revocation. The Commission =may
revoke any marsh dovelopment perzit for such violation after a public hesaring
held on reasonable notice to the permittee or its assignee if the marsh
devilopment serzit has been effectively assigned. If the marsh development
peramit is rescked, Zhe Commission may deteraine, if it deeas appropriate, that
all or part of any .[ill or structure placed pursuant to this marsh development
perzit shall be ret:aved by the permittee or its assignee if the marsh
develcopment perait has been assigned.

Jd. This ma:-sh development permit shall not take effect unless the
permittee executes. the original of this marsh development permit and returas
it to the Commissi.n within ten days after the date of the issuance of the
warsh development ;:rmit. No work shall be done until the acknowledgmeat is
duly executed and .:«turned to the Commission.

K. Any ares subject to the jurisdiction of the San.Francisco Bay
Conservation and Dovelopment Commission under either the McAteer~Petris
Rct or the Suisun iarsh Preservation Act at the time the marsh developzent
perzit is granted ¢~ thereafter shall remain subject to that Jurisdiction
nctwithstanding th: placement of any fill or the implementation of any
substantial change in use authorized by this marsh development permit.

L. Any are: not subject to the jurisdiction of the San Francisca. Bay
Conservation and Davelopment Commission that becomes, as a result of any work
or project authorired in this marsh development permit, subject to tidal
action shall becom: svbject to the Ccamission's "bay" jurisdictien up to the
lire of highest tiial action.

4. Uniess ~he Commissicn directs otherwise, this marsh de'e10u~= 13
per=zit shall become null and void, if any term, standard coaditicn, or sgpoeial
condition of this marsh development perait chall be found illegal or
unenforceable -through the application of statute, admizistrztive ruling, or
court determination. If this marsh development parait becoces null zad void,
any fill or siructures placad in reliance on this marsh development perxzit
shall be subject to removal by the permittee or its assijnee if the mars
development perzit has been assigned to the exteat that the Coznission
determines that such removal is appropriate. Any uvses authurized shzll be
terninated to the extent that the Commission determines that such uscs should
te terminated.
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Executed at San francisco, California, om behalﬁ of the San Francisco
Bay Conservation and Development Commission on the.-date first above written.

;/’ 3, ’ PR ,7 ,
p/ -
£ /.{ IR IS4

-,
4’ ’

[T S .
ALAN R. PENDLETON
Executive Director

Enc.
ARP/ASW =2

ces g. S. Army Corps of Engineers, Attn: Regulatory Functions Branch
San Francisco Bay Regicnal Water Quality Control Board,
Attn: Certification Scetion .
California Department of Fis.: and Game, Attn: Brian Hunter
Solano County Envirnomental Managgssomt Departoent, Attn: Tim Calkins
Suisun Resource Conservation District; Attn: Mike Lewis
State Lands Commissicn, -Attn: Fred Sledd

State Lands Commission, Attn: Susan Levnick
L J #* ® % » #»

Raceipt acknowledsged, conteatx understood and agreed to:

Executed at .

Applicant i

= [ 2 o 2
" e S AEER

Title
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BAY AREA AlR QUALITY

MAMAGEMENT DISTRICT
939 ELLIS STREET

/4 st FRANCISCO, CALIFORNIA 94109
il (a15)771-5000

June 3, 1985

Chevron USA, Inc.
P.0. Enx 5050
San Rafmon, CA gus582 ’

Attention: Arthur R. Boehm Jr.

Re: Application No. 20738

Gentlemen:

We have received your applicaticn for:

Portable Drilling Units
indicates that permits zfe uot

An evaluation of tais appi;gationv ;
required for these uaits per\Dis;rict Regulation 2-1-128.18 which
exempts: .

stivities for natural gas

naxploratory driliing a
1ls for the above

) or for oil. Production wWe
operab.ons are not exempt."

ermits are therafore not required.

ave any questions regarding this matter, please call
t {(415) T1-6CCI, extension 25%5.

P

1f you b
Ellen Linder a

Very truly yours,

Willian aegcisblanc
Manager, yew Source Review
Permit Services pivision

WeB:eGL:lmm
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DEPARTMENT OF FISH AND GAME
1416 NINTH STREET

SACRAMENTO, CAUFORNIA $5814

(51€) 324-7102

April 3, 1985

Exj3losives Permit
No. B~2-85

TO WHOM IT MAY CONCERN:

In accordance with approval grante2 by the Fish and Game Commission en
March 1, 1985, permission i3 hereby granted to:

Chevron U.S.A., Inc.
P.O. Box 8000
Concord, Ca 94524-800QC

to use explosives in the Suisun-Grizzly Bay-Sacramento River Delta for
seismic explcrartion purposes.

Chevron, U.S.A., Inc., hereinafter referred to as the permittee, may use
explosives only in accordance with the following conditizns and requirements:

1. The permittee may ceronate .&xplosives only if a Departm2nt of Fish
and Gama reprascnctative is present to observe the effects of the explosives
vpon fish and other aquatic life.

The permitiee shall, at theé reguest of the observer, collect anv fish
which may be killed or injured by the explosives, and shall dispose of
such fish.as requested by the observer.

The parmittee shall provide the use of a suitable and acceptable Loat,
with operator, for use by the observer for the: purpcse of insgecting

the shot point immadiacely fcllowing the detonarica of avnlosives., Tha
oermittee shall afford the observer full use of the hoat to inspect for

a sufficient perisd of time for dead or iejueld fich in thé vicinity of

-

the shot poirz, or any area where such fish may- drifz, The suitaBiticy

of the boat Ior the necessary observation work shail be determined by tia
obkserver.

The permittee sduil give at le2asc 72 hours prior netice of ihe propozed
use of explosives o patrol Inspactor J. Wictus, Deuaztment of fish and
Game, P.0. Box 47, Yountville, California, 94592, telephone (707) S44-

2011, so that 2 Ceparctment of Fish and Game represexcative mav be

assigned to observe the effects of the explosiver.




Ar<nur R. Bcehn, Jr. April- 3, i%as

The permintee shill only detonize the minimum exzlosiras necessary
to accemplish zhe purpose of :this permit.

This permit does not authorize the permittee tc zocssass or use
explosives in a manner contrary to eny ocher Stat2 liw or regula-
tion, or in violacion of any rule, requlation, créinance or coundi-
tion imposed by any local agency, or in violacion of any Federal law
or regulation.

The permittee shall reirburse the Department f£or observer and admiaiszra-
tive costs at the rate of $170.00 for: each eight hour day or porzion
thereof, and §21.2% per nour for any time in axces: of eight hceuzrs i

any one day, that a (epariment cbservar is requir=d tc travel, stanchy,
or be present to observe the effects of the expiosives: upoa £ish and
other aguatic life.

The permittee shall nct detonate explosives wheaever 1.t
an appraciable number of f£ish will b2 killed :or injurez

No Decembar ¢r January shots will be made due to resting waterZowl.
Each underwater shot to ba a maximum of 50 pounds of seismic

Permittee shail make. 3ll shots at slack high tide unlsss pzrmission is
granted by the Deparrtment’s observer at the scene o do ctnerwise.

This permit shall expire March 31, 1986, except that it may be canczlled kv
the Department of Fish and Game  if the germittee fails te comoly with the
forgoing conditions and reguirements.

DEPARTMENT oF
Jack €. Parne

DQ L\}"u./'k

3Wa1ne Jot:::o
Wildlifs Protacticn
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Chevian e
——— Chevrin U.SA. Inc.

-~ £091 Biringer Canyon Joad, San Ramen, Cabfornia
s Stad Aserisr 20 5ou 5050, Saa Ramen, TA 33583 0905

-

Land Desartmant

e Fegn December 3, 1985

Seismir Program
Suisun/Grizzly Bay Area
Solano/Contra Costa County, CA

Lt. Commander Don Montoro
U.S. Coast Guard

Marine Saiaty Office
Building 14

Government Island

Alameda, CA 94501

Dear Mr. Montore:

Relative to the dxscussxons which Chevron and the U.S. Coast Guard had during the
summer of 1985 Concerning the proposzd seismic programs which Chevron plans to
initiate in the Solano/Contra Costa Ccunty area of Sussun/anzly Bay, I wouid like
to reiterate Chevron's proposed method of operations in light of the concerns-which
were raised by the Coast Guard in your letter of April 22, 1983.

Chevron's posizion relative to th2 areas of concern would be as follows:

1)  Main Shioping Channels: Our contracior-would be in communication with the
vessel traific service on Yerba Buena Island. By contacting the CToast Guard,
they would be able to determine a two to three Lour period of time when the
drilling barges could be working within the shipping charnel area drilling the
necessary shot holes across that portxon of the shot line. As discussed at ouc
meoeting, we would therefore run the $eismic leads and the shorted dyramite
ieads off to remote bouys located several hund-éd fest outside of the mzin
deep water channel through the area. In this manner, there wauld not be any
bouys or remote telemetry units within the genzral area. We felt that this
wculd ba the safest way since-it would not require the closure of the shipping
channel fcr any extended period of time while we continued our seismic
operativas.

Once the entire line was drilled, we would then commence the.shooting ci the
line by shocting the area around the shlppmg channel first. In this manner,
the remote telemetry units and the seismic cable on the bay as wzil as the
dynamite lzads would be in the water the least amcunt of timeiand pas2 e
least amount of hazard for major vessel traffic. This wukl alcs 3id i
removing all of our equipment from areas of high visibility for tiic pleasere
boater.

R ‘)“JY
etk




Lt. Commander Den Montore December 3, 1985

Sheuld it become necessary that the channel wouid have to be clesed for an
extended period of time, we would work the Coast Guard personnel to
determine when they anticipated long periods of nonuse by major vescel
traffic.

Night Operations: Chevron does not plan to have any night operations by the
driliing barges for the seismic crew vessels, As we had discussed at the
meeting, Chevron and its contfactors shall put lights upon the bouys for
nighttime navigational purposes. The Coast Guard was to provide Chevron
with the .information relative to the type of light that the Coast Guard would
either require or recommendibe placed on each RTU Unit along the seismic
line for proper nighttime identification. Additionalily, Chevron now plans to
have 24-hcur security-patroling the seismic lines while the bouys and lights
are i the water. The location of these bouys and patrols would change with
each individual seismic line that the crews would be warking on:

Feduced Visibiiity: there are no operations planned during heavy fog at this
time. )

Time Line: The actual time line will depead on the contractor that is
selected to do this szismic. work. Currently, Chevron does not gnticipare. Yie
letting of this size of contract until approximately April of 1985. “At that
time, Chevron will instruct its contractor to provide the Coast Guard with a
time iine and map evidencing the lines that would be shot, in what ssquence
the lines would be sho* and the approximately number of days required to
shoot each line.

Communizations: As discussed at our meeting, Chevron's centractor weuld
Be in touch at least on a daily basis with the Coast Guard's vessel trafiic
service on Yerba Buena Island for updates das to any major vessel movement
up or down the main shipping channei tc Sacramento and Stockton. Our
contractor would work with the Coast G iard in determining-when appropriate
periods of ncnuse would be available for Chevron's drilling of the scismic
holes across the shipping channel.

As a result cf the meering, we requested informurtion of any permit that Chevron
or its contractor would be requirad to cbtaip from the Coast Guard for the handling
of explosives from its onshore wagazine to the barges in the Suisun/Grizzly Bay.
At that time you. 'ndicated that a Coast Guard permit would be required fcr the
boats to carry the charges used that day. out to the drilling barges. We woula
appreciate copies of the permit form or if you do not have a permit form pei se, 2
copy of any letter or agreementinotifying the Coast Guard of such use.

Thé contrzctor will be required to obtain a Contra Costa.County or Solano Ccunty
explosives nermit pursuant to the California law. While there is a state jaw
requiring an explosives permit for the storage of dynamite, it is up-to the individual
counties to impiement and enforce the state law. When the contractor -is selected,
they 'shall select the appropriate staging arca for its land-based facilitics. Once it
-has identified the-site, they will bring in its own portable mzgazine, which waiic

14
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L.t. Commander Don Montoro Dezember 3, 1335

have to be approved by the county. T ey would then be in a position to make its
application to the Coast Guard. We request a copy of your epplxc.ancn form se that
the contractor will have it available to them and can proceed with the papeswork
at their earliest possible convesnience,

After you have had a chance to review this information should you feel tiict there
is anything e!se that should be discussed please feel free to contact me at either
the address on the letterhead above or (415) 8462-2282,

truly-yours;

ARBke
cc: C. L. Mrozowski

bce: Ms. Susan Landon
Landon, Wheeler & Weinstein
470 Columbus
San Francisco, TA 94133

Gordon A. Robilliard
Entrix Inc.

P.O. Box 995

Concord, CA 94522-0995
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ENVIRONMENTAL REPORT FOR CHEVROM
SUISUN AND GRIZZLY BAYS SEISMIC SURVEY

Cultural Resources (prepared by Polly Quick, Woodward-Clyde
Consultants)

Cultural resgur<ies are prehistoric and historic archeological sites,
historic archlcectural and engineering properties, and sites of
traditional Native American importance. In the area of Suisun and
Grizzly Bays, cultural resources include prehistoric and historic
archeological sites which were uscld by Native American pescple as
villages, food procezzing sites, ous places, or for cther unknowm
reasons. Present evidesce indic: . a history of at least 5019 years of
ozcupation of the area. There a:e 3lso historic archeclogical sites,
architectural and engineering propertisy which have resulted from use and
settlement of fli= area by non-Native prople from the 1770s to the
prasant.

Evilence for Wative American cultural resources in: the general
vicinity include chipped ana ground stone artifacts, obsidian or chert
chipping debris, firs-cracked rock, locally darkened soil, mortar holes

or engpaVings carvad in ouzcropping rock., shell rerains of Bay species

such as claz, nuscsl, 4% oyster. Commonly recognized site types include:

o Habitation sites (villages or camps). characterized by shell
midden deposits, i.e., soils alterad by cultural use with added
ceaponents of charcoal, bone, crushed shell, and sczetines plant

remains, as well as tools or other artifacts of human rxanufacture

o Bedrock mortar sites, ccataiaing ones to several hundred mor:sar
holes worked into outcropping rock
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e Possible rock art sites, with apparent engravings (petrog;xghs)
in boulde:s

® Lithic scatters, with flaking debfis indicaring stone tool

manufacturc or maintenance

Ethnogtaphic 2nd historical sources indicate that three Native
American villdges were inhabited in the project area in the 1700s,
Suisun, north of Grizzly Bay: Chupcan, in the viciniity of present day
Antioch; and Ompin, northwest across the river from Antioch' (Sennyhoff
*1977). (As far as is presently known, there atre no living descendants of
people fiom these villages or vicinity who have knowledge of other
historically used Native American places in the area.

Known non-Nativs cultural resdurces include dbuildings, bridges,
mineshafts, railrdad grades and othe: architectural and engineering
structures, as well as trash deposits, fieldstone walls, buried cisterns,

cellarholes and other such remains of historic use of the area.

All presently knosm cultural resources in the project vicinity are
onshore. It is unlikely that any wiil be found underwater, with the
excaption of possible sunken ships or very old prehistoric:habitation
sites which were flooded in the past in ‘response to rising sea level.
Bickel (1978) describes the course of sea level risé along the California
coast over the past 15000 years, with special attention to the greater
San Francisco Bay area. After a rapid rise of nearly 100 meters in
7-80C0 years, sea level began to stabilize after 7000 to ﬁSOOQ- years ago,
permitting the estahlishment and expansion of bayshore marshlands. The
very productive marsh ecosystems were attractive to human. users.
Boreholes in some portions of the Sacramento delta area, east of the
project area, indicate that some marshlands were established in that area
by 5000 years ago, while Bickel describes an apparent population
explosion further west and south in the San Francisco Bay aréa abcut 2300
Years 290, when substantial marshlands were present. Archeologisis have
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recorded & dozen sites in the bay area with bases submerged below present
sea level by as much as 6 meters. The oldest submerged sites are
approximately 3000 years in age, and the depth of their bases below sea
level .reflects a sea: level rise of 2 meters per thousand years. Shallow

sites of only a meter or so depth, or sites: occupied 5000 years ago or
more might be encountered shallowly buried in offshore sediments.

In order -%o; assess the cultural resource sensitivity of the pruject
area, a record search was cond.cted at the Northwest Information Center
of the California Archeological Survey. Tie search indicated that no
underwater surveys have been conducted, and not all of the onshore
locations of propcsed szismic lines have been Surveyed. However, in the
areas-wiich have been surveyed, no sites were recorded within one-half
mile of any of the proposed seismic testing lines. Only two sites were
within a mile of any 1lices, a habitation site along Pacheco Creek., and a
bedrock mortar site southwest of the town of Bahia. 'The ethnographic
village sitcs mentioned above are all several miles or more distant from
proposed Jeismic :ssting lines. Likewise, no historic architectural or
engineering structures were recorded within one-half mile of any of the
proposed seisaic testing "fur.u.

Poteritial Impacts

Project-related impacts to cultural resources might take two forms:
disturbance of site deposits by boreholes, and disturbance of site
deposits by passage of vehicles used on land to transport equipment and
people in conduct of the testing: underwater cultural resources would
only be subject to borehole disturbancé. None of the known cultural
resourc> site types would be seriously disturbed by two or three passes
over their surface by the kinds of vehicles which are proposed for use in
testing. Likewise, the damage which would be caused by boreholes, even
if they should penetrate archeological site deposits, is ainimal, bezausa
Of their small size and spacing. A small site would contain at most cne
borehole, and a larger site might contain two or three, but borcholses
would cause no moré disturbance than the abundant rodent tunnels which
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are to be found in most midden sites in the area. cause the charge
will be placed so deep, there is no danger of explosives impacting site
deposits, for maximum depth of cultural rex..rce sites in the area is

less than 20 meters, with the excseption of mines, and none of those are
to be found in the project area..
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