
Physical Site
Construction

Requirements
and

:;TIle material imported for use as cell liner and levees must have a penncability of I x 10-7 em/see or less. Sandis
:1 suitable for daily cover. All material imported for levees, cell liner, daily, or intennediate cover must meet waste

:!acceptance criteria. TIle landfill does not nonnally stockpile large atnOwlts of daily cover.



~=Th;;ii;~~~"IYI.610,,~-_mm_~ __m__~__~ ~•••••.................•••~•••.....-lt~
!mjf""sit;"""""TB;i'~K~Y;i~l~t-;;i";~t'~f"s;;'P~bi~Bay:~;~ili;;t' ofth-;'ci~'~TN~~;rt~:";~t~THi~;-;~y I0 1:';;;;;~rth'~t"'''''''''''''«W''

mi.jf: Location. :~Hami1tonAnny Air Field in Marin County.

illll:ri!i!iii::!wiiiii!iii!i!iil!!!. .. '.. ' , ~n· ......................................••......•......•......••. ' ~
~j;;!r Site :!Road access to the site is vi;US Highway 101, Bel MarfuKeys Blvd., and ~ous other public r~ds.'The South~ pacific

ili1;;j~ Access: :;trac~ run w~ of this site. Shallow water access is v,ia San Pablo ~ay and Novato ~reek. No direct d~p water a~ss is

lii.i;.!;t::tmm!!!!!!!!!!!!!!mil avatlable to this area. The -8 foot MLL W Petaluma River Channel IS located approXImately 1.5 to 4 nules from this area. ••
.::::::::::::::::::::::::::;;::::::::::::::::::::::::::

;';'iJ1Mii~;~;!\~~mJ'i;·;·:··:i.Th;';~~·'~i;:~;;r~:th'·:thr;';;i'i;\;"~~~';'b~"B;tM~~";K~;;'~~~i'~~~~~t~i';i~:":fu~::';(B'MkBA)':':J1!MKBA"":·:·;·';·;·'ii.,'-···:·
;r~tn •.• lplans to expand the existing Bel Marin Keys area. 111ere may be interest in the use of dredged material to increase site
nM~~.~.~~I.P'~.I~~.~ :jelevations for habitat creation on the site. TIlis site was pennitted and received dredged materials from Novato Creek in
Miii!M?1!M!!iWmi1UMi@1987.This is not the same area that has been used for dredged material disposal in previous dredging projects at Bel Marin

Keys .••..

.....~.-.-.-.-:;::::I:::~
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ifJd Physical Site JHabitat development or confined disposal for land raising with dredged material would likely require construction of
:m!:;·~j:i Construction!! I~vees, dikes, off-loading and return water facilities, and related support facilities. TIle major site constraints would

rtrh R "\ likely be poor access from San Pablo Bay, environmental and institutional constraints.I~L,,~","=""-~~--~--
;iitd Site:!Personal contact with Larry Kerbs of Venture Development, Inc. (DBA Venture Corporation); Detailed Study of

l'jf!I:!.! References::! O:ed?~ Materia~ ,Land Disposal Alternativ~s, b~ Ogden Beeman & Assoc.iates et ai, for US~COE, San Fran~isco. I

!!:!!!.!.·:i··!~I·!:i'I!"!·'I'II!!I!:':.:!::!!I'!:I.:1li.!I!II·:!I·!!!::!!!:.:!·1:~~~~~I;~C~~~:~s~ ~~~~:I~~::;'t:t:~~701:~~~~ED~=~g~~~~n~i;~~,S::~~;~~~~iQs:r ~p~~a_

~~-~~'lAdditional :1

Notes:'; "

'\!:!:!:lli!~:::;::::::::::!::!::!!::!::::~:!;~:~::~::::~:::::!::I

~~~~~~tt~~ltrt~ttttt~t~Wt~?.--. Y. _••



@'II")'rH1: Site J Personal contact with 80 McMillan of Asta Construction Company, Inc and Juan Mercado of the Department OfWal!

'::;,j;;:)"':'!:': Rpfprpn,.p,,' :!Resourccs, Lands and Right of Way Division; Calif. Quad Map, Rio Vista; NOAA Chart 18661.

Physical Site
Construction

Requirements
and '

Constraints:

preclude wind migration of materiaL TIle Airport Pit has a discharge pipe and a spillway, however the site mayrequm

dike improvement and/or construction of facilities to prevent wind migration of material prior to use,

.",- .:.:;~;.;:-:.:;:;. ':':;~;:;~;:;;;:;:;:;:':".:;:.:;:;:;:.:;:;:;:.:.:;:; :;:.:.:.:; •• ;;.;;." .:;: •.. : •.•.•••••. ; ••. ; ••. ; .• : •.• : ;':':;.:;';-.::: ;';: •• :;:.;;::::::::::.;::;::::.;:::::;; ;:;:;: ••••• :;;::;.;::;. ,".:;; .: •••.•••.• :.:.:.:.:.:.:.:.:.;.: •••.• :..:.:.: •••• ;:;:.:;:;:.:;: ••• : ••;:.:;:;.:.:;; •• ;~;:;::.::.:.:;:;::.::.::.:.:.::;;::'::':;::'::'::'::':;::':;=:'::':":';;;:;~:'::':~:':'("i'
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j::':!!:!!l:,!,,:"{'::nf""""'"

'lilllil~il!i:lil:!II.j.I!I'I~~II.li.:~.::!".!!I,:.:l'ii,:,!,:,:.:.:.:!:!""",.,;""",.,.;., .. ",,;,;., .. "", ".'".,.".,;.""., ... ,.;."., .... ,,,;,;.,,.,.,,,.,.,..,., .. ,."; .. ,;:"", .. ,.", .. ,.,.",.",,;,,v,;,,'.,~",,"",.""'v":'''''''''''''''''''' "";,,,,,,,,,,,,,,.,,,,,,,,,,,,,;,,,,,,,,,,,,,,,,,,,,,,,,,,,.,,,,,,.:~,,,,,,,,,,;,,,".,.,

:&1:1; Additional j Property owner listed as Bemard Baylocq. Attempts to contact the property owner and the USACOE, San Franr.isco

IIIJ:i Notes: :! District's persOlU1cIwho were reportedly familiar with the site were unsuccessful.

ilia••

~fjntH Site Name: I Suisun Marsh Duck Clubs-Family Duck Club .~.__ .-

;;;)!I~Site Category: .~Proposed Re-use, Non-Tidal (Levee Rehabilitation) .' .

.i:~iH:jSiteArea: ~~1The property appears to consist of approximately 170 acres.
:::::::::::::~;:~ :::

illl::i::iil~III~~IIIIIIII~IIIII;~III":L"""""""",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,,,,,,,,,,,,,.,,,.,,,,.,,,,.,,,,,,,,,,,,,"",""""""",""","","""""""",""","""",""',""""",",""""""""","","'" u", u",.

It1:i Site iThe Family Duck Club (also known as the Family Club) is located slightly west of Suisun Slough, approximately 8 miles ." " ..

::;\:imLocation: .i~southwest of Suisun City in Solano County. Lat. 38-08-00N, Long 122-05-30W.

1,!IIII[~!~I~lt[t~[@;;;;;il~l~:::L"",,,,,,,,,,,,,,,,,=,,,,,,,,,,,,,,"",...."'=""'''',="'',',,,'',,'''''''''',,''''''','',''',''''='''''''',''==='''~'''''''',,'~,,,, ....,...="',",,"".',' ..'...".'.....,..,',.,'..,.,,','.'.',.',','"'v'
Site '1 Road access is via Interstate Highway 680 to a frontage road on the east side of 680 north of the Lake Herman Road exit, then '

Access: :;east on Pierce Road, th~n n.orth ~n a private road. The Southern .Pacific Railroad tracks are located border the. west side of ~e
::::::::,,:::::::::,:::::,,::::,:,:,:,::::,:,:::~:}~property. Water access IS VIaSUISun Bay, the -8 foot MI..LW SUisun Slough Channel and Goodyear or Cordeha Sloughs which

..i
Site IThis property is located inside the Suisun Resource Conservation District. The property appears to be a managed wetland'uu, •

• • • land/or duck club. The quad map shows 4 to 5 structures at the extreme southwestern edge of the property. There appear to
Descnption. tbe 4 or more major ponds on the property. The property is bounded by the Southern Pacific Railroad tracks on the west,

II::~::~~::~:~~~==:":==~~
Current Site 'jCurrent site land use appears to be managed wetland.

'''.~-~--J.'''''';,:Adjoining ,jAdjoining land use appears to be wetlands and managed wetlands .•

,:~~!;;!!~~~~~~t::!I"",,,,,,""""""'''''''''''''''',,:,,''''''''''''''''''''"",,,,,,,,,,,,,,,,,,,,,,,,,;,;,,,,,,,,,,,;,,,,,.:,,,,,,,,,,,;,,,;,,,,,,,",,,"""",,,,====,,,,""""",,,,,,,,,,,,,,,,,,,,·,·, ..,,,,,,,,,,,,,,,,,,,,,,,,'u ,'.', "',,,.'

Site Volume }No information was found on the site volume or capacity.

Caa::i ii
::::::::~;:::::::::::::::::;:::::::~::::::::::::::::::::::::::::;:::::;::::--~-~"~~-~~~.._,-~~...~

Estimated }No information was found on the estimated site life.

~;~~~iL'~~;"~ II~.~.•.... ,;.,: " :.:.: ..~:•..;........................................................................................................................................................•.......•.... :.;.-:.. .:..•.•...•...•.....:•......•.."•.....•....•..•...........•.•.•...•.•..............•.•......•..•.•.....•......•.•.•.•...•..•...•.......•...........•.....•.•..

::tj Physical siteijNo information was found regarding construction requirements. The site constraints would include limited water access
tmi Construction~; to the site due to water depth and chaImel width.
:.:.:,.:.: .:... ,....

1IIIi Requ~~e:ents:!

,rr~~;~~:""f;;~:;=c;::=:;t;;:D~;:;'&;;bY~T':iD;~=~O=C=~~
EH Dhrh~h~~h~.~:Cahf. Quad Map, FaJrhcld South; NOAA Chart 18656,





Site Area: ::~Theto~l site area is 378 acres. The total landfill area is 225 acres, which is subdivided into 3 parcels of 115,90, and 20;~;~~·-~ •.:.:".:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.jrespectIvely ...
.•.• ::::::::::::::~::::::::::::::::::;:;:::::;:::::::::~::::

j~1t[~if~I1~l~Il~1~Ift.:.:,.:.:..:..:..;..:..:.;....;..:.;...;.;..:.. '" ',..:.;.:.:.:.:.:,.;«.;...:" .. ,.;, ••.:««.••.•..:.;,••••••••••.;.,:«.;..: ••,.;.;..:.;..;.: ••••.: 'v.;..:y,:..;.;.:«..:'" ...:,..:v.;..:, ••••••,.;.;.;.,;.;..;.:..: ••••,.;..;..:..:..:v.:.:.:.:..:.:.;.;.:.:.: ••",,:.;..: •••.. "";"':":":';';';':';'" '..;.w.;.:.;..: .~.-.-.;;«~;;~-.-.-.-.-.-.-.-.-.;,;-.. -.-.-.. -.-.-.-.-.-'-".-.-.-.;;;.;~ .-.-,-.-.-,-.-.-.

Site :.~Thesite is located at 7010 Auto Mall Parkway in the city of Fremont in Alameda COlU1ty.Lat 37-3I-OON,Long.121':5&.:3OW.--.~~_ ~._ _ .._ ....•.........- ..,
~;The site has no water access. Site road access is via U.S. Route 880 to Auto Mall Parkway. The Southern Pacific Railroad line

,.' !i lies immediately adjacent to the east side of the site .

........................... II...".j~jl~~~~]J:.·llll~, ,.w ••.•·.w.·.w.·.·••·••.••.·••·••.•·•••·••·.w.·••••••••• ·•·•.•.•·•·•·••w ••••, ••·••w.·.w.w ••w ••••w •••w ••w••••w ••·••••w.·••••·•.••••••••·••••·•••••••••••·•·•••·•·•·•••·•••w.·.w.w.·••••••••••w •••••".· ••"w.w.· ••••••·••w." •••·.·.·.·."'W"'W""W'"'''';''' ..;

Site ~The site is classified as ·a."c"iiiSS i:i:i landfill, pemutted'tO'8ceept muruciple solid waSte'trom the 'citieS'(;fFreffioiid~ewark,' .

D . f {and Union City .••
::::::~::::::!11!:11!111!:111111!:1111!:1.

Current Site~:The site is a permitted solid waste disposal facility.

~:~'::~~~~;::'0::~L,"",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,~,,,,,,,,,,,,," """ """"""'''','''~,~~,..~~ """",, .
Adjoining :!Adjoining land uses is predominantly agriculture and light industrial. n::::

~;:i!~;;~;~i;:MI : , , JJ:{
"'-----'~wiTAppro~-;t~ly II mili~~'~~bic ya;~ (cy) ';;f material is in place, with 4 I~ilii~n ~'of remaining capacity in the liS acre

;jparcel. The landfill can accept 200,000 cy of material per year for daily cover trom any source. Disposal material can only
:ibe accepted trom the cities of Fremont, Newark, and Union City.

~.....••.... ""'.....••.....""'.....•......•••.. ""'...""'...•.•.....

t:\:~:·:·:i:!::::::!!!!:!::.~!~!:~~~I::.:::;:::::i;:~::~.

;"J~i!III!I.I!II!I!!!!I!!I!I!.i~1!",,,,,,.;""",.;"",.;"'""",,,,,,,,,,,,,,,,,,.,,,,,,,,,,,,,,,,,,,,;.;,,=,,,,,,,,,,,,,,,,,,,=c:,,,,,,,'''''''''';''''''''""".:"".".:"".;",.;"",.;==""""",,,,,,,~,,,,,,,,,,,,,,,,"""''''''''''''''''',

JThe liS acre parcel is projected to reach capacity by 2001.
~. ~.. ~.. ~,.'"~ ...~...~...~.,.~.:::

::::::::::::::::~::::::;:;:::;:::::;:::;:::::::::::::::::;:+

r!!'!~t~-~"",--_.._-,=_.
i Cons~ruction Ii

n ReqUIrements

. and I:::Constraints:~j
.-.~~~~~«~~~~;,;;,;;,;;,;«;,;;,;;,;;,;;,;;,;;,;,;;,;;:;:;,;;,;;,;;,;;.:,::,:;,;;:;{'~::'::':;';~':':';;';~':'::':';'~':';:':;';~':':;':"~';::':~"""';::':""';::'::':""':':::':""':':;':;"'~"'';'''''''':.::: ••~.:':..: .•.""':':;:""'..:;;';~:;;'::;'~':.::.: •••.""""':':""':':;:':""""';~~':':..::"~':.::.:""':.::.::.:""':.:;::.""":':~"""'.;;•••••""" ':'::'~':::':""':'::':':':""':':::;'''''''.;.::.::..'''''.;;;.;;"~.;;;:•.''''''':.:;:''''':.:.:.::.:''''';;.;::.:"",..;:.::..",,,.:.::.:;.''''''«:.. •.•••.;::.: •.•.•••..:.::.: •.•••:.::.::..""' . .;;:.::.. •.•••.:.::.:; •.•••::.::.::.. •.•••.:.:;.: •.•.•••..;:.;; •••.•••..;.:~: •.•••;.:;.::: •.•••~:;.:;.:~~;.:~;.:;.:;.:~;.:;.:~ •.•••:.::.:~""".:.:::~ •.•••.:.:.;;~ •.•••.:.::.::.~.:.::;.;....~ :.;.....~....•• ~.«:.:.:..:.:.:~••• ~•.•.•. ~•••..• ~••.• ~•.•.•. ~•..... ~•••.• ~•••• ~ •..•. ~•.•.•. :;..•.•• :;•.... :;.•••.• ~.•.•••:!:!:!:;.:.::.:;.:;.:.::.::::::::.

j; Renee Yielding,Tri-Cities Recycling and Disposal Facility, 7010 Auto Mall Parl.:way, Fremont CA, 94538. Calif. Quad

)ilMap, Niles.

Additional

Notes:

:::<.0.,.: ••••• :;:: ••:,::.- •• , ••••• ,,-:: ••• :•• ::::: •••,.: ••••: •• : ••••";-:.:.: ••••:,, ••••:;:, •••;:.:: ••:.:;: •••••• :; .•••,;:; •••:;:;: ••••::::- •• :;,-:::.: ••••,; ••:.:" ••••;, ••••:::, •••:"' •••,,_ •••.••. ,••• "' •••:;:.: ••••.:", ••• ,::"' ••••• " ••••:::: ••••::: ••••.;:::: ••::::: ••••.•"' •••• :::. •••.• ~ •••,"' ••••• "'-·."-.,;"... •••• • ••••• ,,, ••.,,, •••• ::, ••• ,::,-:.,.-.:,,:-:,,,,"':,c"'.:::;~:.:.:.:::::::~":::";:;::..".. ,.,,,,.;: :~;:~:,,:.::..:: " :; :; :: ~ :: :!:'J::'J::'J:::::·""·····""···;;;0 .. ·""·····""·····;;;0·····"" .. ···;;:;:··"' .. ·9·'·····

:! TIle 115 acre parcel is the only active landfill on the site. TIle other two parcels may not be developed due to prohibitive
:Icost. Material from San Leandro Marina has been used as final cover (clay cap) at tlle Tri-Cities Landfill 115 acre parcel.



Physical site constraints for dredged material placemcnt include limited water access and other related factors.Powe;.

lines crossing the northem part of the Island may require protection or raising. Dredged matcrial placement wouldh[

require the construction of dikes, off-loading and retum water facilities and related support facilities.

Physical Site
Construction

Requirements
and

Constraints:

... ;. '.:............• ".; .;:.:;~;:.:;:...:...;..;:;:.:.:.:;.;: .:.::::;::.:::::::::::::::;.;:;. ::.:::.:;.;:.:.;::;:::;.:.:.:.;.;:;.;:;:;.:.'.;,':::::;::':':'"':':'"':"':"';::;';:.'.:.:::::::::.::::::::::::.;.::::.:. :;.;:•...;:.:.;.::;.:.; ...:.;.
Ji



~~=~'::1::11: Site Name: f Camp Islands (Camp 2 Island and Camp 3 Island)

I~;;]~,:~=~.====---=~'~~i:j:;;r:jSite Area:)Camp 2 Island is approximately 760 acres and Camp 3 Island is approximately 1,450 acre~. '~''''·.'''W
::::~:::::::r:~ :::
..••.... '...,'.•......•......................................................•
'~:tfT~~jt~;~~~~~~!~~~~~\~~t~~?~j~t~~~j~rj~~t:~~~

il!II!:'llim1m!~~~:mm:@lfc;;;'2'I~I~d'i';·:I~t~d";;~~~;t~I;'2':;;I~'~~~~'~f's~h~li~ili~";d'd;~~·li;'·~~;;h'·~f'w~~~'~'s~;;;;C:t;~t~38-'i3~"i.;:;;,
mr!r:;Location:i,?ON, Long. 122-26-00W. Camp 3 Island IS located directly southeast of Camp 2 Island and directly northwest of Skaggs Island .;;

~:;;;~~;O~~;r;~~lli~d~d~1I
" Access: !~Highway 121 and 12junction. TIle Southern .Pa~ific Railroad tracks bisect Camp 2 Island ~d run directly west ofC~p 3 ••..

:,::::~:::::::,::~::~:,:::::::,:,:,:,:,,::"",/i. Island. Shallow water access to both Islands IS via San Pablo Bay, Sonoma Creek, and vanous slough channels. No direct deep

1I!!I=;;~~;;~~;;;,;~~b:i'S1:;h'~~·iii1i~2=~t
inN!; •• Wisbounded by Sonoma Creek, Second Napa Slough, and Third Napa Slough. Both Islands are primarily in agricultural':'

MI:t::iDesCription: :!production. TIle California Department ofFish and Game is interested in acquiring Camp 2 Island and creating nontidal

. "H'··i:::::··illll!illllillll·!I·:II·!llllil.IIII!!!ilil.~~~~~t::;~:n~l;n~i~~e~g~~:~~~~C;:~;~:;~~t~~~~~i~:: c~;t i~~~~i~e~~~~~~.r~d~~O~::~i~il~;e Service

i%:·:I!lljll::IIIII.iillllllllllllll:~~~~agencies are in the preliminary stages of acquiring Camp 3 Island for habitat

:E.~'~_~0~_'_'~-~'~~'~--~--'**"-"~~'--llt
Current Site tBoth Islands are primarily in agricultural production .•. '~..

~~~~I~~~t::t"""_""""""".:."",,,,,,,,,,,<,,,.,,,,,,,,.:,,,,,,,,,,<~,,,,,"""""''''''''''''<'''''''''''''~''',.:"".:".,."."''<''''',.:.:."."',,.,,,.:.".:.".,.""""."",,,,,,,,,,,,,,,,,,,Jk,,,,,Jw,,,,,,,,,,~,,,,,,,,,,,,,,,,,,,,,,:ltf

Adjoining :tAdjoining land uses include agricultural production, managed wetlands, grazing lands and naval communication facilities.
Land Use(s): ,t
.................................•.

J@illtttMW:iM@t'.t ,,:,",,,"",,",,,,,, ,,"',, ,,,,,*,,,,,"" ,, ,,,,, ""'''''''''''''''','''''.:,.:'''''''.*''''.:,::''''''' " '.········································..1··:1::'f..

:!The site capacity is dependent 011 specific site plans. No estimated site capacities were located in the references .• ::::::.I.., ••.. ....
~: ~
~: .~

.....=..=..=..=.. =..=..="'="'=' =~ .
.::::~:::::::::::::::::::::;:::::::::::::::::::::::::::;::::i::;:::;::::::

::::::::;:~::::~:::::::::::::::::::;::::m:::::::::::::;=::;:;=::;::"
::~::::i::::::::::;:::::::::::::::::;::;::::::::::::::::::::;:;::i:::
::::::::::::::::::::::::::::~::::::::::::~:;~::;;;;;:;:;:::;:;:::;:

:;:::;;;;;;;:;:;:::::::;:;:::::::::::;;::::::::::::::::::::::::::::;::::
,;;::::;;;:;:;:;:;:::::::;:::::::::~::::;::::::;::::::;:;:::::::::;:;:

••......

{Project duration and site life are dependent on the specific site plans. No plans or estimated site life was ide!1tified in the

:::':::::::II::::.ttm:mi?:1t::I:I.references.
',;:;::::::;:~:~:?~~~t:~;tt~];~t~~tUrm~rt]t~;;

.•;.:.:::::::.;: .•.•.•;.:;:.::: •.•.•:..•;..•........•.. ;•.•...•...•.•... :.. '.'.' .... -....•.. :.::.•:.:::.:.:.;::;;::.;.;.:;::;;;:;::::::;;::;;;,;:.:::::.:;;;,;;;::.;;:;:.::.::.::.:::~:.::.::.::::::;:.:.;:.:.:.::;.:;;:::.:::::::;,;:.::;;;:.:.::.:;.'

Physical Site J Physical site constraints for dredged material placement include limited water access and other related factors. Dredged
ConstructionJ material placement for habitat creation would likely require the constmction of dikes, off-loading and retllfn water

R. ) facilities and related support facilities.
eqUirements!;

and }

Constraints:

."":,.."""'''":,,:,.<::::,,,,.:.:::.:::•.::..:,.:.•.::;':::""""«":«,:::',:"'::::::::::'::::::::::«.:::"'.".,.::::,:,:",,"":««=<,,::,,::::,,":«::"":..:,:::::"::".':"":"':":":";:"::::::::::'::.:":"::.::'::::'".:.:::::::::.:.:::::..:,:.::.::,: ::..•:,'..: :":::::::.":.":::",,,,,,,,.:,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,:

Site!; Personal discussions with Betsy Radtke of USF &WS, Jim Swanson of CDF &G, Melody Deninger of the State Coastal

References:!!Conservancy, Joan Vilms of Sonoma Land Trust, and others: Calif. Quad Map, Sears Point; NOAA Chart 18654.::~
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m;m~* Site 'jBair Island is located in South San Francisco Bay across Redwood Creek trom the Port of Redwood City in San MateO County.-· .•..

E1\ L •.• !Lac 37-34-30N. Long. 122-12-30W. lit!
~~m , ····..·· mm.m .......................................•...................••
''':''::,~:r<.--S-i;--Irwat~~·;:~;~~to tl~s ;ite i~-~i~·s~·F;;;;~Bay"and th~'F~~i Red;~-City·H-;-~~-Ch~~l·(R~d;ood Cr~k)~qTh~~~i~qq.. , :111

::::::~:~:~:~~:~,;,,::;,Jno road or rad access to Balr Island. : :m

IIBIr~~"~'~~~~~~~~~·~~~mn!Wg Site lBair Island is bordered by San Francisco Bay, Redwood Creek, Steinberger Slough, and the Bayshore Freeway. Smith •

:miniM D . f . tSlough~ Corkscrew Slough and ~epwat~ Slough bisect portions ofBair IsI~d: Inactive salt eva~rator ~nds covc:r ..escnp Ion. j'approxnnately 70% of the west Side of BalI"Island, and large part of the remauung southeast portlO!1ofBalr Island IS ill the

ilt\m!;;!:San.F~cisco Bay Nationa~ Wildlife Refuge. Porti~ns ofBair IsI.and are own~ by the l!S Fish and Wil~life.S~ce,. lI~mmmm:Califorrna Department ofFish and Game, and a pnvate International CorporatIon. PrevIous L1MS studies list this SIte as . jm
;MiWinfeasible and do not defme the proposed site boundaries or the type of project (confmed upland, wetland enhancement . ;;;,:;

"",,:;,,::m:;!!!!if!!:etc.).Internal levees (1983) and a nesting platfonn (1987) were constructed as least tern nesting habitats.

_w,_~w_w~.~w_~ .~_"w>~_,_,w
urrent Site tThecurrent site land uses are inactive salt evaporator ponds and tidal wetlands .• rJj

j-=
'.' ....

and Use: t '. WI!'~ .
:::~::~~~::~::~~::~::::~:::ti{~ ~..:.;..,;.;.:~~ -.;w;~ •.. ~~.;w.: · ..oM.:••.. · ........• n ........•.•..•...• ~ ~g

Adjoining1:Adjoining land uses include active and inactive salt evaporators, residential and commercial development, the Bayshore : .m

~==: "~l =Um:w~""d~::mmmmmm ..m~_. _._~ ..mmmmmmfI~1The US Fish and Wildlife Service indicated that they currently think that the inactive salt evaporator ponds could be :~1\

j restored to tidal wetlands without using dredged material. Aerial photos indicate that the pond bottoms still retain slough :.:.i

C '. f1 channels and other ~arsh f:atures and a previously restored site on the Isla.nd developed by natural sedimentation in less ::1':;:.::.:...:...:...:~.~.~~.~~..•.........:~than IS years after tidal action was restored. :t':

~w~~~ ...• ~ •.•.. --ll
lTIle estimated site life is unknown, however the potential for the use of dredged material for habitat restoration at this site
}appears low.

:,:::;;i~:;:::;,:i:::;;:::,;:;,;,;,:;,::;:;::,:,:;:;:;,;~i:
:.:.:.:.:~~~~.:.;.:.;.;.:.:.:.:.;.:.:.:.:.:-:.:.:.:.:.:.:.:.:.:"

~fE~~:=~:~7~:~~..=:·h;;;;~~~,~ll..
Requirements

and

Constraints: I:" .................•...
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Sitej! Personal contact with JealUle Takekawa of the San Francisco Bay National Wildlife Refuge; Detailed Study of Dredged ::;:;:

.:. R r .:1 Material Land Disposal Altematives, by Ogden Beeman & Associates ct aI., for USACOE, San Francisco District; Calif
" elerences •... 86
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Construction requirements for a rehandling facility on this site would include contairunent levees and interior dikes,a

barge off-loading system, dredged material discharge pipeline, effiuent control pond and retun! water stroctures,and
related support and maintenance facilities. ConsU11ctionof a confined disposal area in the seaplane basin wouldrequi:

closing of the entrance channel and possible removal of existing docks and related stroctures. The limiting factortoili~I
future use of this facility for dredged material will be the future use of this military facility after base closure. I
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San Francisco Bay Region LTMS Location Map - South Bay
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APPENDIX F

Proposed Overall "LTMS Sediment Classification Framework"

As a basis for the establishment of regulatory guidance more specifically tailored to dredged material placement
in upland environments, the LTMS agencies have developed a comprehensive Sediment Classification
Framework that describes the suitability of dredged material for different kinds of disposal options, based on the
degree of contamination. Under this system, the least contJlmin:ated material is (chemically) suitable for the
broadest range of disposal options, while the most contaminated material (meeting established hazardous waste
criteria) must receive very specific handling. Table F-l presents this Sediment Classification Framework. It
shows the general relationship between material that is "suitable for unconfined aquatic disposal" (SUAD
material) or "not suitable for unconfined aquatic disposal" (NUAD material), and the various existing solid
waste categories that apply to upland disposal or reuse. Table F-2 also shows how these categories relate to the
three "classes" of landfills.

It is important to understand that the Sediment Classification Framework does not represent new regulation.
Rather it is a presentation, in one place, of how the existing laws, policies, and definitions affecting dredged
material disposal relate to each other. However, the Sediment Classification can serve as a useful basis for
development of more consistent dredged material management policies, particularly with respect to testing and
approval of material proposed for placement in upland disposal or reuse sites, such as existing landfills. The
following paragraphs discuss the categories of material in the Sediment Classification Framework shown in
Table F-l.

UNRESTRlcrED MATERIAL: SUAD. Unrestricted material is sediment that has been determined to be suitable

for unconfined aquatic disposal (SUAD) or any potential reuse option provided that the salinity and geophysical
characteristics of the material are compatible with the proposed disposal option. This material is chemically and
bioLOgically suitable for any reuse option. As long as the material is also physically compatible with the
proposed disposal option, the material can be considered an "inert waste." It is assumed that greater than 80
percent of all the material to be dredged on a yearly basis will fall within this unrestricted SUAD category.
However, if the material is proposed to be disposed into a potentially incompatible environment (i.e., marine
sediments into a fresh water habitat), special precautions may need to be implemented and the RWQCB may
need to consider the material a "designated waste" and issue Waste Discharge Requirements (WDRs). SUAD
material is suitable for reuse in landfills as cover, liner, berm, or cap material, as cover material in we.tlands
projects, or as capping material at CAD sites (depending on engineering characteristics).

NUAD MATERIAL, CATEGORYI. NUAD Category I sediments have low background concentrations of
contaminants but have been determined to be incompatible with unrestricted disposal solely due to low aquatic
bioassay survivorship. Occasionally, dredged materials fail biological testing for a variety of reasons that are
unrelated to the potential for adverse upland or wetland impacts. Being unsuitable for unconfined aquatic
disposal based on aquatic bioassays alone does not automatically mean that the material cannot safely be
disposed in other locations or that it must be treated as a process waste or a hazardous waste. Instead, this
category of material must simply be disposal at a site that will isolate it from sensitive biological receptors in
the aquatic environment. If the material is placed into such a site (i.e., landfills, construction projects), no
further testing is needed because the risk that the material poses has been properly managed. NUAD Category I
material is therefore suitable for reuse in landfills (Class ill, II, and 1) as cover, liner, or berm material, and for
disposal in wetland or CAD sites as non-cover material.

NUAD MATERIAL, CATEGORIESII AND ill. In contrast to NUAD Category I material that has low background
levels of contamimmts, NUAD Category II and ill material has elevated chemistry. These categories of
dredged material require additional analyses to determine the extent of the risk associated with placing the
material in a proposed upland or wetland environment. Depending on the propOsed disposal option, elevated
concentrations of contaminants identify material as NUAD Category II or ill. NUAD Category II material has
elevated levels of contaminants, but they are in a relatively non-soluble or non-mobile form such that the
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Table F-l. LTMS Sediment Classification Framework

None
None
None
None
None
None

Salt leachate

testing
TBD
TBD
NOrie
None
None

Salt leachate test

WETlrrCLP/(d , /;",~'.IV,
WETlrrCLP/(d 3,000/3,000/50,

WETlrrCLP 3,000/50,000
WET2IEIutriate 3,000/50,000

tests

Certification I Chemistry I WET2IEIutriate
tests

WETlIsalt
leachate

Chemistry WETlrrCLP/(d ,000/ ,000/ 0,
Chemistry WETlrrCLP/(d 3,000/3,000/50,
Chemistry WETlrrCLP/(d 3,000/3,000/50,
Chemistry WET2IEIutriate 3,000/50,000

tests
WETlISalt

leachate

Hmrdous I Chemistry IWETlrrCLP/(d
waste

NUAD

Category 1

NUAD

Category 2

NUAD

Category 3

Hazardous
Waste

yes
no

yes
yes
yes
no

yes
yes
yes
yes

yes

no

yes
yes
yes
yes

no

yes

Disposol Optlon

dfill construction
dfill diposal Clasa I
:dfill diposal Clasa I

:AD non-cover

SFRWQCB
Action

Certification
Certification
Certification
Certification
Certification
Certification

WDR(e)

WDR(e)

WDR(e)
WDR(e)
WDR(e)

Certification

WDR(e)

Decision
&sis~)

Chemistry

Chemistry

'fJWiiiilTests
Required
Beyond

Aquadc Testing
SampUng

Fnquencyl')

~
NA
NA
NA
NA
NA

50,000

3,000/50,000

3,000/50,000

3,000/50,000

LandlilI

requirements

Notes: (a)

(b)
(c)

(d)
(e)
(f)
WETl:
WET2:

TCLP:

NA:

Physically Compatible Environment: Salinity regime of the dredge material is similar to the salinity of the surface
or groundwater of the disposal site.
Decision Basis: Reason why material was found to be incompatible with unrestricted disposal.
Sampling Frequency: The number of cubic yards of dredge material per sample analysis. The minimum number
of samples required for chemical analysis is three. Tests arc required only for the contsminants that exceed
background concentrations by one standard deviation. Additional tests may be required if the variance of the three
samples is unacceptably high.
Minimum 50 percent solids and no frce..standing water using EP A Method 9095.
WDR: Waste Dischaqre Requirement for a Designated Waste.
WDR: Waste Disch8I1re Requirement for a Nonhazardoua Solid.
Waste Extraction Test using citric acid extraction method for metals in excess of Bay background concentrations.
Waste Extraction Test using deionized water extraction method for metals in excesa of Bay background
concentrations ..
Thrclhold Concentration Leachate Procedure for organic CODtJlmilUlntR in excesa of Bay background
concentrationa.
Not aDDlicable.
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Table F-2. Relationship of LTMS Sediment Classification to Disposal and Reuse Options

Landfill Disposal. and Reuse Options

Sediment

LandfillRWQCB Reuse
Classification

DisposalClassificationDTSCAcceptabilityRegulatoryAgency
(a)

Options(b)Classification(c)ActionJurisdiction
Suitable for

Class IInert yes
UAD In-Bay or

solid WDR3,6,7
Ocean

Class IIwaste yesor
NUAD

waiver
Category I

Class III Non-yes
NUAD

Non-hazardous

Category 2
hazardous

solid wasteNUAD
Class IDesignated yes (e)Approval3,7

Category 3
Class IIwaste pursuant

Hazardous
Class IHazardousHazardousnoto3,10

Waste
wastewaste WDR

.

Aquatic Disposal andReuse Options
Sediment

RWQCBReuse
Classification

DisposalClassificationDTSCAcceptabilityRegulatoryAgency
(a)

Options(b)Classification(d)ActionJurisdiction
SUItable tor

WetlandInert yesPermIts1,2,j,4,
UAD In-Bay or

or CADsolid 5,8,9
Ocean

coverwaste

NUAD
Wetland Non-

Category 1
or hazardous

1,2,3,4,
NUAD

CADNon- yesPermits5,8,9

Category 2
non-coverhazardous

solid wasteNUAD
WetlandDesIgnated yesPermIts1,2,3,4

Category 3
or CADwaste

non-cover (a)Hazardous
NAHazardousHazardousnoNANA

Waste
wastewaste

Notes:

a.Determined after both aquatic tests and any required subsequent testing. UAD = unconfinedaquatic disposal;
NUAD = not acceptable for unconfmed aquatic disposal.b.

Based on Marschack 1989 (currently under modification to address Chapter 15 Subtitle D Landfills).
c.

Contingent on grain size acceptability and State Integrated Waste Management Board reuse approval.
d.

Non-cover CAD and wetland material is considered reuse when coupled with habitat creation.
e.

May be suitable for beneficial reuse depending on contaminants and landfill criteria for reuse.
1.

U.S. Army Corps of Engineers (Section 10 Rivers and Harbors Act/Section 404 CWAlMPRSA).
2.

U.S. Environmental Protection Agency (Section 404 CWA/MPRSA).
3.

Regional Water Quality Control Board (State Water Code/CCR Title 22 and 23).
4.

Bay Conservation and Development Commission (MacAteer-Petris Act).
5.

California Department of Fish and Game.
6.

Integrated Waste Management Board (State Integrated Waste Management Act).
7.

County Local Enforcement Agency.
8.

National Marine Fisheries Service (Endangered Species Act).
9.

U.S. Fish and Wildlife Service (Endangered Species Act).
10.

Department of Toxic Substances Control (CCR Title 22 and 23).

F-3



material is suitable for specific reuse options. NUAD Category III has elevated levels of cont~minants that are
shown to be soluble or mobile, or that can become soluble or mobile with time and therefore must be more
rigorously managed. Category ill material would be suitable for fewer reuse options than Category II material.
For example, Category III material would only be suitable for confined disposal or use as constnlction materials
if the use of the material renders the material inert or permanently sequestered.

Category III material may in some cases also be suitable for treatment processes that could increase the number
of disposal or reuse options that would be appropriate. However, it should be noted that such materials would
not be appropriate for unconfined aquatic disposal after treatment. Under most circumstances, Category II and
III material would require confined upland disposal into an approved landfill. The most likely option for
disposal of untreated NUAD Category III material would be a Class II or California Subtitle D landfill.
However, some of this material may be suitable for disposal into a Class III landfill or as CAD non-cover
material. Evaluations will be needed on a case by case basis to determine when this would be appropriate. It is
estimated that less than 5 percent of all sediments dredged on a yearly basis would fall into this category.

HAZARDOUSWASTE. Hazardous Waste is material that has been determined to be inconsistent with unrestricted
disposal and under further testing has been determined to be either a State or Federal Hazardous Waste as
described in the California Code of Regulations, or the Federal Register. This material would only be suitable
for disposal into Class I landfills. Sites that contain sediments with hazardous levels of contaminants are not
routinely dredged, and instead may become the focus of remedial action evaluations.

In some cases, sediments with hazardous levels of contaminants are required to be capped with clean material
and remain in place. Conversely, it may be required that sediments with hazardous waste concentrations be
removed if they represent a continuing source of contamination with environmental or human health
implications, and capping would not be practical or effective. In either case, a site-specific evaluation is
required to determine which approach is appropriate. It is estimated that less than 1 percent of all dredged
materials would fall within the hazardous waste category. A waiver to the regulations would be required before
hazardous wastes dredge materials could be treated.

Testing and Test Frequencies for Upland Placement under the Proposed "LTMS Sediment Classification
Framework"

TYPESOF TEsTING. Under the proposed LTMS Sediment Classification Framework, no additional testing
would be required for upland placement of dredged material designated as SUAD, or NUAD Category I
material. In order to determine if dredged material is NUAD Category II or NUAD Category III, additional
testing would be required for the specific contaminants detected as having elevated concentrations during
preliminary tests. This additional testing is needed to determine whether the contaminants are or could become
soluble and mobile.

The Waste Extraction Test (WET), using the citric acid extraction method, may be required for upland disposal
of material with concentrations of metals in excess of ambient (background) concentrations. The WET test
simulates the acidic conditions that could occur in landfills. Under acidic conditions, some contaminants such as
heavy metals could become soluble and therefore more available.

The Threshold Concentration Leachate Procedure (TCLP) method would be required for upland disposal of
material with concentrations of organics in excess of ambient concentrations. The TCLP test also simulates the
acidic conditions that could occur in landfills. A database of upland disposal projects would be developed to
help determine, for future project comparisons, the concentrations of organic contaminants that could solubilize
under landfill conditions. Based on the results, the proposed testing frequencies (discussed further below) for
some upland testing may be reduced.

Leachate tests may be required for confined aquatic disposal of material with contaminant concentrations that
exceed ambient (background) levels. Leachate tests give an estimate of what contaminants could become
available in the aquatic environment during disposal. This test is more representative of aquatic disposal
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operations, and conditions in the aquatic environment, than would be simulated using only the WET method.

Ambient (background) sediment chemistry levels are determined through the RWQCB Regional Monitoring
Program (RMP), and other data. The current ambient sediment chemistry concentrations are representative of
relatively unpolluted areas of the San Francisco Bay (see section 3.2.3.3). The database used to determine
background concentrations does not include areas with direct input of contaminants from point or non-point
sources. The database will evolve with time, and may be modified to include sediment data from dredged
material that has been approved for Unrestricted Disposal.

TEsTINGFREQUENCIES. High-frequency testing, in the range of one sample per 20 cy, is often required for
upland soils excavation projects due to the potential risks associated with high concentrations of volatile organic
compounds, and due to the heterogeneity of the contaminants in the soil (SW-846). Compared to many
terrestrial soils, dredged sediments have much lower concentrations of contaminants and tend to be very
homogeneous. Therefore, the sampling frequency required for dredged material proposed for upland placement
is usually much less than that for soil remediation projects. In many cases, sampling conducted for aquatic
disposal of dredging projects is adequate for determining if there are problems that will require further
investigation prior to permitting upland disposal. In particular, testing conducted for aquatic disposal is
generally sufficient to determine which constituents are of concern in terms of upland disposal. Final testing
can then be tailored to the specific contaminants that are present in the dredged material, and that are relevant
for the specific disposal site. In most cases, additional testing for upland placement or reuse should only be
required for contaminants that exceed low existing background concentrations in the Bay.

Where additional testing of dredged material is needed for upland placement, the agencies will generally require
that it be based on 3,000 cy units, with a minimum of three samples (Table F-l). Three thousand cy is roughly
equivalent to a typical barge load of dredged material, and thus is generally feasible to handle separately from
the rest of a project if necessary. Additional tests may be required if the variance of the three samples is
unacceptably high. Specific guidance on sampling frequencies and types of tests required for each type of
upland disposal option will be outlined in the Regional Implementation Manual (RIM).

Additional testing frequency requirements for confined aquatic disposal are proposed to be one composite
sample per 50,000 cy (Table F-l). Further tests could.be required if initial elutriate tests detect soluble
constituents at concentrations of concern for the specific CAD site. The results generated through elutriate
testing should be compared to applicable water quality standards rather than background sediment concentrations
or STLC action levels. The issue of most concern for confined aquatic disposal of NU AD Category II or ill
material is the appropriate method of placing the material into the CAD site to avoid or minimi7.e water quality
effects.
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CONTAINED AQUATIC DISPOSAL (CAD)
IN SAN FRANCISCO BAY-

GENERAL DISCUSSION OF ENVIRONMENTAL IMPACTS AND ISSUES

by Michael R. Palermo
U.S. Army Engineer Waterways Experiment Station

A Introntlction ann Dp-~cription of Contained Aquatic Di~po~al

The purpose of this white paper is to provide a discussion of technical
issuesconcerning the potential use of contained aquatic disposal (CAD) as an
alternative for disposal of contaminated dredged material in San Francisco Bay.
This paper is intended as input to preparation of an Environmental Impact
Statement for the San Francisco Bay Long Term Management Strategy and was
preparedfor the U.S. Army Engineer District, San Francisco, under the Dredging
OperationsTechnical Support (DOTS) Program by the U.S. Army Engineer
Waterways Experiment Station. The paper includes a definition of CAD, a
discussionof the technical issues for design and implementation of a CAD
alternative, a summary of CAD experiences in other regions of the U.S. and
internationally, a conceptual assessment of the applicability of CAD for conditions
in San Francisco Bay and a generic list of potential environmental impacts
associatedwith CAD. More detailed technical guidance on CAD is being jointly
preparedby the Corps of Engineers and the Environmental Protection Agency
(Palermo,et al in preparation).

B::Jr:kgrOl mn

Approximately 7 million cubic yards are dredged in San Francisco Bay
annuallyfor maintenance and improvement of navigation channels. In addition,
thereare anticipated dredging requirements related to remediation projects for
contaminated sediments. Over the long term, there will be a need to dispose of
largevolumes of contaminated material in the San Francisco Bay area, perhaps
between 10 and 20 percent of total dredging needs. The estimated requirement
isapproximately 10 million cubic yards over the next ten years. For purposes of
this report, contaminated sediments are defined as those found to be unsuitable
for unrestricted open water disposal (either ocean Qr in-Bay) because of potential
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contaminant impacts, and clean materials are defined as those found to be
acceptable for such disposal. A number of alternatives are being examined for
disposal of contaminated material to include Contained Aquatic Disposal (CAD).

DAfinition of r.AD

Subaqueous dredged material capping is the controlled accurate placement
of contaminated material at an open water site, follo·wed by a covering or cap of
clean isolating material. Contained aquatic disposal (CAD) is a form of
subaqueous capping with provisions for lateral confinement to minimize spread of
the materials on the bottom (e.g. placement in bottom depressions, or behind
subaqueous berms).

Two possible types of CAD sites are the primary focus for San Francisco
Bay: 1) borrow pits or depressions, and 2) constructed subaqueous fills. The
placement of dredged material in depressions or borrow pits which have been
deepened in the past or for creation of shallow water fills behind berms can also
be managed and designed as a beneficial use application. Establishment of
submerged aquatic vegetation or similar shallow water habitat is an obvious
candidate for beneficial use of the completed CAD fill.

Other forms of subaqueous capping such as -level bottom capping (LBC) or
capping within the context of nearshore containment (i.e. terminal development or
closure of dead end slips, old graving docks, etc.) are also possibilities. Level
bottom capping is simply capping at sites with their natural bathymetry without
provisions for lateral containment. Nearshore containment is similar to CAD
except that the existing shoreline or shoreline structures provide the means for
lateral containment. If the capped fill remains sub-tidal, the technical
considerations for nearshore containment are the same as for an open water CAD
site. However, if the nearshore containment fill after capping is above the high
tide elevation, the site should be considered a confined (diked) disposal facility
(CDF), and the site should be designed and its potential impacts evaluated as for
any CDF. In-situ capping of contaminated sediments for purposes of remediation
is basically LBC, but does not involve dredging or placement of contaminated
sediments, and is not discussed in this report. An illustration of the CAD and LBC
is shown in Figure 1.
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Projp.ct rp.qllin~mp.nts

Any CAD site within San Francisco Bay is envisioned as a multi-user site.
Sucha site must be capable of handling a range of sediment types from a range of
projects.The Containment Sites Committee has developed a planning level
estimateof 10 million cubic yards for the volume of contaminated sediments
whichwill require dredging over the next ten years.

B Tf:!chnical ISSIIAS for ImplAmAntatinn

Dp.~iQnI~~IIP.S for Cappinn

Cappingis a contaminant control measure to prevent impacts associated with
potentialbenthic toxicity or benthic bioaccumulation. However, capping involves
placeme~tof a material at an open water site which has been tested and
determinedto be unsuitable for conventional open water disposal. There are
severalissues which therefore must be carefully considered within the context of a
cappingproject design. These include:

a. Potential water column impacts during placement - assessment should
considerevaluation of potential release of contaminants to the water column,
evaluationof potential water column toxicity, and evaluation of initial mixing.
Elutriatetest procedures for water quality, water column bioassay tests, and
computermodels for dispersion and mixing are available to address these
requirements. The mass loss of contaminants during placement (fraction dispersed
off-siteand remaining uncapped) may also be predicted using these same tests
andmodels.

b. Efficacy of cap placement - assessment should consider available capping
materials,dredging methods for placement of both contaminated material and cap
material,and compatibility of site conditions, material physical properties, and
dredgingand placement techniques. Guidance on selection of appropriate
methodsand compatibility with site conditions and material properties and
computermodels for mound development and spreading behavior are available.

d. Long term cap integrity - assessment should consider the need for
physicalisolation of contaminants, potential bioturbation of the cap by benthos,
consolidationof the sediments, long term contaminant losses due to advectionl
diffusion, and potential for physical disturbance of the cap by currents, waves and
otherforces such as anchors, ship traffic, ice, etc. Test procedures for
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contaminant isolation and consolidation, and computer models for evaluation of
long term contaminant diffusion and resistance to erosion are availabl.e.

Each of these issues must be appropriately addressed by the project design.

Thp. Dp.~ignPror.p.~~

A CAD project should be treated as an engineered project with carefully
considered design, construction, and monitoring to ensure that the design is
adequate. Contaminated sediments must be placed at the CAD site with
acceptable levels of dispersion and the cap required to isolate the contaminated
material from the environment must be successfully placed and maintained for a
CAD project to be successful.

Guidelines have been developed for planning, designing, implementing, and
monitoring capping projects, and these guidelines should be considered _for CAD
projects. The design process for a CAD project includes characterization of both
contaminated and capping sediments, selection of an appropriate site, selection of
compatible equipment and placement techniques, prediction of material dispersion
during placement, design for the required capping sediment thickness, evaluation
cap stability against erosion and bioturbation, and development of a monitor~ng
program. The description of technical issues associated with CAD in the following
paragraphs is patterned after the more general description of design requirements
for capping projects developed by the USACE and EPA (Palermo 1991 a; Palermo,
et al in preparation).

Con~irlp.r~tion~ for ~itp. ~p.lp.r.tion

Bathymetry and site geometry, current and wave environments, water
depths, bottom sediment. characteristics, and operational requirements such as
distance from dredging areas, sea state, etc. are major considerations in selecting
an appropriate site ,for CAD. In general, a dredged material capping or CAD site
should be in a relatively low-energy environment to reduce the potential dispersion
during placement of contaminated materials and to reduce potential for later
erosion of the cap (Palermo 1992).

Bathymetry forming a natural depression or site geometry such as an
excavated borrow pit will tend to confine the material and reduce potential for
dispersion and erosion of material. A constructed subaqueous fill would require a
subaqueous dike or structure to provide the lateral confinement necessary for
CAD.
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Water column currents affect the degree .of dispersion during placement.
Of more importance are the bottom currents which could potentially c;:ause
resuspensionand erosion of the mound and cap. The effects of storm-induced
waves on bottom current velocities should also be considered.

The deeper the water depth at the site, the greater the potential for water
entrainment and dispersion during placement. However, deeper water depths also
generallyprovide more stable conditions on the bottom with less potential for
erosion. Water depths within San Francisco Bay vary from zero at the Bay's
edgesto nearly 300 feet under the Golden Gate Bridge. But the average water
depth is approximately 6 feet, so water depths at and surrounding the potential
sitesare not of particular concern, and are well within the experience base for
cappingprojects. Numerical models for evaluation of dispersion and spread and
for sediment transport and erosion can aid in evaluation of alternative sites.

Siting considerations which are specific to a borro_wpit or constructed
subaqueousfill include:

a. the site should be large enough to provide the r.,eededcapacity
b. the pit or fill should be sufficiently deep and wide to effectively contain

thespread of contaminated dredged material during the placement process
c. the site location should not interfere with navigation traffic or other

activitieswithin the bay .
d. the location should not be in or near an area with sensitive resource
e. the site should be surrounded by water of sufficient depth such that

bargeswill have a safe approach for placement of dredged material

Ch;:m''Ir.tp.ri7r1tion of Contrlmin::ltp.d Sp.dimp.nt

Prior to placement of contaminated materials from any specific dredging
projectin the CAD site, the material must be characterized from a physical,
chemical,and biological standpoint. Physical characteristics are of importance in
determiningthe behavior of the material during and following placement at a
cappingsite. In-situ volume (to be dredged), in-situ den~ity (or water content),
plasticity indexes, and·grain size distribution for each project considered are
neededfor evaluations of dispersion during placement and long-term stability and
resistanceto erosion. Additional engineering tests for volume change during
placementand long term consolidation are needed to determine the volume
occupiedwithin the CAD site by each project. Some chemical and biological
characterizationof the contaminated sediment will normally be performed as a part
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of the overall evaluation for suitability for open water disposal (EPA/USACE 1991
and EPA/USACE in preparation).

Unlike the contaminated sediment, the capping sediment used in a capping
project may be a matter of choice. For economic reasons, a capping sediment is
usually taken from an area which also requires dredging. If this is the case, there
may be a choice between projects, and scheduling of the dredging is an important
consideration. In other cases, removal of bottom sediments from areas adjacent
to the capping site may be considered. Removal of material to create CAD cells
and stockpiling for later use in the capping operation can also be considered.

The capping sediment should be characterized as described above for the
contaminated sediment. However, the capping sediment must be one which is
acceptable for in Bay disposal (Le. a "clean" sediment). For a multi-user site as
such that under consideration for San 'Francisco Bay which would be used on a
repetitive basis, sources of suitable capping material should be identified in
advance.

A multi-user site also requires close coordination between potential project
. users with respect to scheduling and sharing of costs and resources. It may not

be necessary to cap each deposit of contaminated material prior to placement of
contaminated material from the next project, depending on the level of
contamination and the time interval between projects. It may be possible to
schedule several small dredging projects which involve placement of contaminated
sediments so that the materials are placed concurrently or consecutively with little
delay. In this way, a single capping layer could be used to isolate contaminated
sediments from several projects, with considerable potential for cost savings and
potential conservation of CAD site capacity.

A variety of equipment types and placement techniques have been used for
capping projects. Conceptual illustrations of the equipment types potentially
applicable to- capping are shown in Figure 2.

An important factor in placement of the contaminated material at a CAD site
is reducing water column dispersion during placement. Mechanical dredging with
transport and placement by barge would be one option, since placement of
mechanically dredged material from barges usually results in a discharge which
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quickly descends to the bottom with little dispersion. However, hydraulic
placement of the contaminated material by pipeline or placement by hopper dredge
areacceptable methods for CAD sites since the spread of the material will be
limited by the lateral confinement at the site. Specialized equipment and
placement techniques can also be considered to increase control during placement
andreduce potential dispersion and spread of contaminated material during
placement. These might include use of submerged diffusers or submerged
dischargepoints for hydraulic pipeline placement, hopper dredge pumpdown with
diffuser, or gravity-fed tremie for mechanical or hydraulic placement (Palermo
1991c).

The major design requirement in selection of equipment and placement of
thecap is the need for controlled accurate placement and the resulting density and
rateof application of capping material. In general, the cap material should be
placedso that it accumulates in a layer covering the contaminated material. The
useof equipment or placement rates which might result in the capping material
displacingor mixing· with the previously placed contaminated material should be
avoided. Specialized equipment and placement techniques can be considered to
increasecontrol of cal1ping material placement. The movement of submerged
diffusers,submerged discharge points, split-hull barges, or tremies can be
controlledto spread capping material over an area to a required thickness (Sumeri
1989,Palermo 1991c).

Controlled and accurate placement of both the contaminated and capping
materialis an integral part of a successful capping project. State-of-the-art
equipmentand techniques should be employed to ensure accurate placement.
Taut-mooredbuoys, mooring. barges, various acoustical positioning devices, and
computerassisted, real-time helmsman's aids should be considered. Diligent
inspectionof operations to ensure compliance with specifications is essential.

DispArsion of Contt=imint=itp-n ~p-nimp-nt

An evaluation of potential water column impacts should be conducted for
eachproject. Such an evaluation may involve comparison of predicted water
columncontaminant concentrations with water quality standards or predicted
watercolumn dredged material concentrations with bioassay test results.

Use of available mathematical models to predict the water column dispersion
andmixing would be an integral part of such evaluations (EPA/USACE 1991 and
Johnson1990). In addition, the prediction would indicate what portion of the
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