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At the request ot Western Division Naval Facilities,
Engineering Command, a proposed Work Plan is presented tor the
preparation ot a Report ot waste Discharge tor the Mare Island,
Industrial Wastewater Treatment Plant. The plan is submitted
specifically addressing Order No. 87-170, waste Discharge
Requirement For: United states Navy, Kare Island Naval shipyard,
Solid waste Management Units, Mare Island, Solano County, Item
3C., dated December 21, 1987. The proposal is submitted under
Tentative Delivery Order No. 0066.

The Work Plan will cover" the following items derived from
Title 23 of the California Administrative Code, Subchapter 15:
Waste Characteristics, Waste Management unit Characteristics,
Geology, Hydrology, Land and Water Use, Topography, Climatology,
Design Report, Operation Plan, and Closure and Post-Closure
Maintenance Plan. Specific items have been described in previous
reports and as appropriate will be incorporated whole or in part
into the proposed work. New work proposed by ERN-West will be
presented in a generalized tormat pending review and comment trom
various governing agencies. Item by item breakdown of the
proposed work tollows.

Waste Characteristic.

Information will be collected from the Mare Island RCRA Part
B Application.

Waste Management Unit Cbaracteristici

Information will be collected from the Hydrogeologic
Assessment Report (KAR), Sludge Ponds, Industrial Wastewater
Treatment Plant, Mare Island Raval Shipyard by BRM-West

1
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(February 29, 1988) that describes the installed monitoring
system. New work will tentatively consist ot the installation of
additional monitoring wells in and around the IWTP. Approximately
six wells will be placed in fill soils, three wells will be placed
into the dredge spoils known to lie under the till, and one well
vill be placed into the uppermost portion of the deepest
identified aquiter. It is anticipated the wells will be
constructed ot Schedule 40 PVC, tlush threaded well casing, Type
316 stainless steel wire wrap well screen, and utilize Lonestar or
equivalent filter pack material. The wells will be grouted from
the top of the filter pack to the ground surface. Some of the
~ells will be sampled for water quality, others will be for the
determination of water levels •

GeQIQg~

A geologic map, if appropriate, will be prepared for the IWTP
area. Cross sections previously prepared for the MAR will be used
and tentatively an additional north-south oriented cross section
vill be prepared through the IWTP area. The description ot the
Dap and cross-section units will be prepared and the geologic
structure will be described and discussed.

A determination of the maximum credible earthquake vill be

made following the collection and review of published reports,
geologic maps and aerial photographs. The estimate will be used
to assess the affect of the peak acceleration value on the natural
and man placed soils. It is anticipated the work will be

completed by a subconsultant.

The search for Holocene age faulting within 200 feet of the
~WTP perimeter will probably be performed by laterally extending a
structural contour map of an unconformity that underlies the site •
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The unconformity separates two units termed the Younger and Older
Bay Mud that may be Pleistocene and Holocene age respectively.
The field work may consist of acquiring additional depth (or
elevation) data on the uncontormity by advancing borings,
formation sampling, and gamma logging tour deep borings.

Hydrology
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The delineation ot ~he water bearing zones under the IWTP
have been defined from work performed for the HAR. It is
anticipated additional information on the shallow water bearing
unit will be collected by construction ot additional wells into
the fill and dredge spoils, as previously discussed. It is
anticipated selected samples collected by advancing shelby tubes
will be subjected to laboratory permeability tests. It is
anticipated, inplace permeability tests on the units screened will
be completed by pump tests and/or bail tests. All work will be
documented and the results presented in tabular fora.

The perennial direction of groundwater .ovement in the three
identified water bearing units will be deterained by monthly
monitoring of water levels. The water levels within one .ile
radius of the IWTP will be monitored if existing wells can be
located. Similarly, water quality within one aile of the site
will be determined froa available records. Water quality
assessment under the site will be part of a foraal quarterly
sampling program. Samples for analysis will also be collected
rroa wells used for background water quality.

3
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Land and Water Usg

The location of all seeps, springs, water wells, oil wells,
etc. within one mile of the IWTP will be extracted from the
Hydrogeological Assessment Report and if necessary by additional
background data search. CUrrent land use will be by referral to
current topographic maps and contact with Mare Island personnel.
CUrrent and future groundwater use will be by referral to the MAR
study and contact with Mare Island personnel •

Topography

Topographic maps of the terrain within one mile ot the IWTP
will be determined by acquiring the appropriate USGS quadrangle
map. Additional mapping may be available from Mare Island Public
Works and inquiries will be made.

The identification of the lOO-year flood plain was discussed
in the MAR study. The information will be extracted from the
previous study and incorporated into the Waste Discharge Report.

Cl imatologx

Climatology data was previously discussed in the BAR study.
~e information will be abstracted fro. the study and amended by
calculation of the maximum probable runoff. Wind data will be
collected and incorporated into the report.
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peslgn Report

Detailed plans of the impoundments will be collected from
Mare Island RCRA Part 8 ~pplication and fro. the MAR study.
~dditlonal information will be researched in Kare Island Public
Works. Information on the installed groundwater monitoring system
will be abstracted from the MAR study.

operation Plan

The operation plan for the IWTP will be abstracted from the
Mare Island RCRA Part 8 Application. contingency plans data, and
inspection and maintenance programs in use viII be gathered from
personnel operating the IWTP.

Closure and Post-Closure Maintenance Plan

Earth Science Associates and James M. Montgomery, Consulting
Engineers, are preparin9 the conceptual plan for closure of the
impoundments and their replacement vith above-qround tanks. The
plan should be completed by May 15, 1988. Further information on
the schedule for closure and retrofitting activities of the IWTP
ilDpoundments ia not complete at this time. Information on the
Closure and Post-Closure Maintenance Plan vill be incorporated
into the Report of Waste Discharge to the extent it is available
to ERH-West.

5
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INTRODUCTION

This proposal is an addendum to a Report of Waste Discharge
Proposal submitted April 1, 1988 to Western Division Naval
Facilities, San Bruno, California. The changes contained herein
pertain to the geological and hydrological portions oftha
original sUbmittal. Specifically, the seismic study will address
the areas of the Industrial Wastewater Treatment Plant (IWTP) and
the Sanitary Landfill. Second, the geologic and hydrologic
studies of the IWTP .impoundment area will be performed in gr~ater

detail than presented in the Hydrogeologic Assessment Report
(ERM-West, February 29, 1988). Last, the geologic and hydrologic
studies of the IWTP and Sanitary Landfill will be expanded
approx imately 1,000 feet beyond the per imeter of both sites.

SEISMICITY

Maximum Credible Earthquake

The seismic study will address the maximua credible
earthquake (MCE) and the associated strong ground aotion that the
.~tes could be subject to. The determination of the MCE will
~nsider the significant faults within 100 kilODeters of Mare
%a1and. The distance of the faults fro. Mare Island, the length
or ~e faUlts, the type of faults, historic seinicity, and the
regional tectonic setting vill be considered. !he study vill
~lude the Franklin fault which has been mapped by URS(1985) aa
b4tlng immediately east and west of Mare Island.
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Peak Acceleration

Response of the soil profile to seismically induced motion of
tJbe underlying bedrock will be modeled using a one dimensional
aunalytical model, SHAKE, developed for horizontally layered sites
~ Schnabel ,et al., (1972). Model soil profiles will be produced
~or the sites from existing information, new intormation from well
~nstruction proposed herein, and assumptions on the type and
~ture of the unconsolidated materials overlying bedrock. Dynamic
properties of the soils will be based on laboratory tests for
Shear st~en9th, density, and grain size on samples collected
~rin9 well construction to derive estimates tor each soil profile
~it of shear strength, shear moduli, shear wave velocity, and
density. The seismically induced strong ground motion of the
~drock will be addressed using empirically derived relationships
~rom Seed and Idriss (1983) and strong motion records trom similar
site settings. The resulting surface, peak ground accelerations
Crom the modeling will be contoured and a stronq ground motion map
produced. Amplification effects, estimated to be 0.2 to 0.4CJ,

~o. the 1898 Mare Island Earthquake, noted fro. a a preli.inary
~udy of historic information on damaged buildings located on fill
~ils and bedrock respectively, vill be used as a comparison
t.etween computed bedrock and surface peak ground acceleration of
the soils.

Liquefaction

Accounts of the "Hare Island Earthquak.- in Karch 1898 and
accounts of the affects of the San Francisco Earthquake in April,
1.'06 describe the failure of -.ade land- at Mare Island. (Youd and
Boose, 1978). The failures described may have been the result of
Uquefaction induced by the earthquakes. It i. proposed that the
potential for liquefaction of the fill 80il. and shallow
18Jderlyinq natural soils be addressed as part of the seinie

2
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study. Soil samples collected during well construction will
provide some basic data necessary tor liquefaction susceptibility,
~rticularly through laboratory analysis for particle size
distribution, in-place density, and percent moisture content of
~presentative samples from each identified soil unit. This data
vill be combined with water table elevations, acceleration data
Cram SHAKE, and estimates of duration of shakinq as input into a
~el. It is proposed that a computer code, CUKLIQ (Donovan,
1974) will be used to analyze liquefaction potential.

Slope stability

Slope stability of the Sanitary Landfill will be addressed
Cor the Report of Waste Discharge study. Values of strength and
d~sity of the Landfill will be assumed and coabined with similar
~lues obtained from laboratory tests of dredge spoils and
~ssible underlying natural soils. Modeling vill be completed
~ough the use of a program that will analyze potential slope
~bility under static and dynamic conditions.

Local Faulting

The search for Holocene age faulting within 3,000 feet of the

-ultes vill be conducted using several approacbe8, the collection
aDd review ot available litera'tur.,."=ti1e! -.~dy=ot-·aer!al-~:'"
~tographs, site reconnaissance of outcrops CD the aouthern
portion of Mare IslaneS, and obtaining and plott1ncJ ot earthquake
epicenters. Another approach to locating and iden~ityll\CJ taul~ll\CJ

wi...1l be through the planned construction ot a ..rl•• ot aonltorll\CJ
~ls located approxlaately 1000 feet outside the site Perimeters.
~ is anticipated that the deep vells vill penetrate an
UDContoraity identified during previous work (IRK-West, February,

3
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1988). The unconformity will be structurally contoured and will
~ evaluated for abrupt dislocations potentially associated with
faulting.

tri OROGEOLOOX

Installation Landfill Piezometers

ERN-West from previous work (July, 1987: February 29, 1988)

~as identified three saturated zones beneath both sites. It is
Froposed to-refine the known extent and nature of .the aquifers and
subsurface geology by constructing additional piezometers and
~-ells in three discrete areas, See Figure 1. Area one consists of
~ven sites, located approximately 1000 feet beyond the perimeters
of the Wastewater Treatment Plant and Sanitary Landfill. Two
]piezometers will be installed at each site, one will penetrate the
~pper most portion of the deep aquifer, the other will penetrate
the full thickness of the intermediate aquifer. The piezometers
s>roposed will be constructed of 2-inch schedule 40 PVC casinq with
~e 316 stainless steel wire wrap screen. The purpose of the
s>iezometers will be to determine the hydraulic gradient of the two
J.ower aquifers and map the extent of the Older Bay Mud - Younger
~y Mud unconformity beyond the site perimeters.

Sanitary Landfill Piezo.etars

We propose to construc~ four piezo.etera at location. within
~proxi.ately 100 feet of existing Sanitary Landfill .cnitoring
~lla constructed by BRK-West (January, 1988). During
construction, samples vill be collected for (Vertical)
permeability testa of units of lov hydraulic conductivity,
~sity, percent saturation size distribution and shear testa for
JLlquetaction susceptibility, slope stabill~y and strong aotlon

4
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studies. We anticipate the piezometers will be constructed
utilizing 2-inch Schedule 40 PVC casing with type 316 ~tainless

steel wire wrap well screen. Screens in the piezometers will be
placed at the same depth interval as the adjacent monitoring well.

During pumping tests of selected monitoring wells water
1evels will be measured in the pumped well, piezometers, and other
nearby monitoring wells with a transducer - data logging system.
1later from the pumped well will be discharged to the ground
surface at an appropriate distance from the well, and will be
eonitored for temperature, pH, and-conductivity. It is
~ticipated seven pumping tests will be run, four in the deep
aquifer and three in the intermediate aquifer.

We propose to conduct slug test (bail tests) in the shallow
Jaonitoring wells, and selected wells penetratinq the intermediate
aquifer. Unless previous sampling dictates otherwise, water from
tjhe shallow wells will be discharged to the ground surface, on the
Sanitary Landtill side ot the dikes. It is anticipated that
approximatelY12 bail tests vill be run. The drawdown and recovery
~f the water levels will be monitored vith a transducer-data
1099ing syste••

I~dustrial Wastewater Treataent Plant Konit~1ng WellS

We propose to construc* additlonal .onltortngf vella in the
wicinity of the Industrial wastewater TreatJMnt Plant
bpoundments. Three JDonitorincJ vell. are proposed for the shallow
water table. One well vill be located hydraulically upgradient,
adjacent to the Sanitary Landfill. The reJlaiDtng two vella will
be located east and vest of the i_poundments. The shallow wella
will be constructed of 4-inch Schedule 40 PVC cas1ncJ and type 316

stainless steel vire wrap vell screen. The purpose of the shallow
wells 1s to further define the groundwater IlOUDd around the

5
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~oundments and to compare the water chemistry ot the well
~djacent to the Landtill with the hydraulically upgradient well
adjacent to the impoundments.

A total ot tour additional wells are proposed in the vicinity
of the impoundments, two in the intermediate aquifer and two in
tJbe deep aquiter. The wells in each aquiter v~d be located
hydraulically up and down gradient tro. the i.~dments. Due to
tJbe high concentrations ot organic and inorganic compounds in the
~ils above the TTLC (ERM-West, February, 1988), we propose to
double 9ase the wells. An a-inch diameter casin<) will be placed
to a depth ot approximately 30 teet and the annular space grouted.
~her advancement ot the drilling will be inside the a-inch
~sing. The wells will be constructed ot 2-inch Schedule 40 PVC
~ith type 316 stainless steel wire wrap well screen. It is
proposed to use smaller diameter casing for the aonitoring wells
~e to past experience of the difficulty of advancing borings
tJ1rough the debris laden fill soils in the vicinity of the
s..poundments.

During drilling of one well into the deep aquifer, sa-pl..
Wi.ll be collected for permeability teata, denaiq, percent
-.oisture, and 8ize distribution for liquefaction susceptibility.
Cuttings fro. the drilling vill be placed in druu, sealed and
1abeled -for proper disposal. The U.s. Nlvy viII be responsible,
ror manifestinq the drwaa that are rooved an4 ellspose<! of off
a.J.~e.

Slug teat and puap testa vill be conducted wti1iling a
transducer - data loq<Jing aystea. PuJaP1ncJ testa vi11 be conducted
..lng a nearby existing Sanitary Landfill IIOnitoring vell vith the
proposed 2-inch vella used as observation vella. Discharge fro.
~ slug testa vi11 be disposed of into the l11pOQ1'ldJ1enu.
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Sampling

We propose that the hydraulically up gradient monitoring
~lls around the impoundments be sampled on a quarterly basis for
tJhe same constituents as the adjacent sanitary Landfill sampling
pr09ram. Identical procedures for well purging, sample
~llecting, quality control, etc., will be followed. Samples from
tJhe landfill monitoring wells will be analyzed for: the
~rameters listed on Table 1.
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TABLE 1. QUARTERLY SAMPLING

Volatile Organics
Purgeable organics

Base/Neutral Extractable
Acid Extractable

Priority Pollutant Metals
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Seleniu.
Silver
Thall!u.
Zinc~

Chlorina~ Pesticides , PCBs
Chlorinat~ Herbicide.
cations

Calclua, MagnesiUJI, PotassiUll,

sadia, Iron
Anion.

Nitrate, Chloride, Sulfate

8

EPA Test Method

624

625

6010

300

•. . .
.. ...;. ~ .. ,......
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Sv6e 260' 1777 Botelho Drive' Walnut Creek, Cali!(){nia 9-4596·5042 • (415) 946·04~· Fall 4\5·946·9968

June 21, 1988

Mr. Jim Xleintelder
Spectrum Exploration
2825 East Myrtle Street
Stockton, CA 95205

Dear Jim:

The proposed scope of fieldwork at Mare Island will include four
phases of drilling for the purpose of well construction and
subsurface exploration. Phases 1 to 3 will consist of monitoring
well construction in the Waste Water Treatment Plant area,
observation well construction adjacent to the Sanitary Landfill
and piezometer well construction in the landfill area peripheral
to the Wastewater Treatment Plant and Sanitary Landfill (see
enclosed figure for proposed vell locations). A breakdown of the
number of wells, etc., per general area is attached on
Table 1.

Within and adjacent to the Wastewater Treataent Plant, ve propose
to use 2-inch casil\9 for the deeper aonitoring vells because of
past experience of advancing boril\9a through the debria-laden
fill soila. These 2-inch vall. vill be double case4. W. are
plannincJ to use 8-inch noalnal ateel or PVC pipe for the outer
casinq set to • depth of 30 feet and the annulus cp'outed. The
Water Quality Control Board haa not, •• of thi. date, COIIMnted
on our proposed use of 2-1ncb casing for the aonitorlng vell••
If approval i. not forthcoa1ng ve vill use 4-1ncb vell casing and
• corresponding larger dia-ater conductor casing•

All vells vill be constructed of 2 or 4-incb diuaetel' flush
threade4, schedule 40 PVC vell casing and 2 or 4-inch type 31'
st.inle.a ateel, vire wrap screen. The acreen viii be And
packed to at least 2 teet above the top of the screen followed by
a layer of bentonite. Th. re.aainder of the annulus vill be
grouted to the ground surface. The well cas1ncJ vill extend at
least 2-3 feet above grade and vill be covered by a st..l riser.

We anticipate the aajority of the borin<J8 for well construction
will be advanced utilizing I-incb hollow st.. auger. Selected
borings vill be continuously saapled using 2-incb diaaeter Shelby
tubes, see Table 1. In addition, samplea vill be collected at
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Mr. Kleinfelder
June 21, 1988

selected intervals with a California sampler. Exact depths for
the latter will be determined during drilling (Table 1 depicts
the borings in which it is anticipated the sa.pler will be used).
The borings for the conductor casing will be drilled utilizing
12-inch hollow stem auger.

At a location to be determined, we proposed to advance a boring
to a depth of 200 feet. We will continuously sample the boring
as it is advanced. At depth intervals to be selected at the time
of drilling, select samples will be collected utilizing a
standard penetration sampler. The boring vill be abandoned by
grouting with a sand-cement mix.

It is anticipated the field work will take place over a time
period of approximately two months. However, we do not
anticipate completing all of the proposed wells and deep boring
in one continuous operation.

If you have any comments, criticisms or if additional information
is needed, please do not hesitate to contact the undersigned or
Cheryl Seath.

Sincerely,

ERH-WEST

Sk,)_~d
J~ R. Prall
GeolQCJiat

Enclosure: Noted

JRP/jS/466.52
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Wastewater Treatment Plant - Monitoring Wells

No. of wells Casing dia, Depth continuous Sa,pling ~alif. Sampler

rl

~....I
3 ." 12' Yes Yes
2 2" 42' No

rl
2 2" 60' Yes Yes

~-"

rl Approx. total footage 240'

Sanitary Landfill - Observation Wells

continuous Sampling Calif. Samplel
r- '._",

No. ot wells Casing dia,

•
Approx. total footage

Depth

3. to 68'

208'

Tes Yes

Landfill - Piezometers.

No. of yell, Casing dia. Qepth continuous Sampling Calif. Sample:

7

7

Approx. total footage

40 to 55'

ii to 72'

720'

10
Tea

No
No

r .J'

il

* Note wells will be constructed in pairs.
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~A'LI a-I' ••port of W.,t. Dl.ch.rq. Oro.nil.tion

TITLE 23
RECULATORY
CnATIO.

REPORT SECT10K
ADDREssrKC CITATIO~

1. A l£.t o~ th. type......titt••••nd COftC.ftt~.t1ona of waat•• propoa.d to
be d£aob.C98d at .acb ..It. .a.t•• and known waat. conatitu.nta aball be
.peot~10all~ 1dee&t~led ecaordl-V to tb. ~.t de.crlptl•• na.enclatur••

3. AD analy.l. of projected •••&. deo~.1t10n proc••••• for .ach waa~.

aanaoe-ene ..1& 1ndloatiag 1n&.~i.t••nd fin.l deccepo.ltlon producta
and &he pertod durlag .-loh dec~.ltlon wl11 contlnu. fol1owln9
d1acbarve.

.CU.2S9

aCU-2S94ca)Cl)

.CU-2S94C·)(2)

aCU-2S94Ca)(])

X.1

X.l.1

..•"" I. DI80b.rver. .hall prOY1.. 1. the r.port 01 w••te dl.oh.ro. an analy.1.
de80rlb1no how &he ore-ad and .urfaca wat.r .ay affact tha waat.
....ve-ent unlt and boW &be unit ..y affect oround and aurfac. wat.r.
~bi. inlor-ation i ••1ed &0 det.r.in. the .uitability of the unit with
re.pect ~o 9rouad water pro&80&1on and ~.oidance ot 9801091C hasard.. It
wl11 alao be geed &0 ~.trate that tbe gnle ..et. the cla••itication
orlCerla ..t forth 18 Artiole 3 of thi. eubchapeer.

Diacharver••ha11 pro-ide ehe fol1ow1no da&a Oft tbe phy.1cal charact.rla­
&loe o~ &_ w..&e ".-0.".& _1& and eb•••&'rouDCI1"0 r.010n in ord.r to
~.&raCe ••1&~111&~ for &,.. approprla&e 01a••i~10atlo...

.CU-2S'~

.cn-U'~(a)(1)

.CU-2USC.) (2)

%.2

X.2.7,
X.2.8, and
%.2.4

X.2

J. ~ orouadwa&.r .cni&o&,lft9 &y.e...hall be de.l0..ed and c.rtifi.d by •
reoi.t.&,ed veol001.t o&' • &,..i.t.&,84 01y11 .-oi....r ...d ahall conaiat of
a ••,,101••& • .-be&' of ..11.. 1••e.lled at app&'opr1ata location. and
depth. &0 y1.ld oro.ndwater • .-ple. that repre.enCI

- tbe baCkoround water quallCr,
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YAaLa 1-'. ....rt ot •••,. D&eo'.r" Orv.nA••tion (Oont'd)

OKOLOOY

1. A o-ologio ..p and o-ologio oro••- ..oeion. of tho wa.t_ .anav...nt un1~

.bow1n9 litholO9' and et~uct~r.l f.atur... Cro.a-.ection. ahall be
indexed to the 0-010910 aap aad eball be located to be.t portray 9.01001c
feature. rel••ant to dleoba~ operatlone.

2. A deecr~pt!on of ••tural veol09~O ..t.rial. 1n tho wa.t••anaoe..nt unit
and it••urroundl..., l.clad~n9 identlflcatio. of rock typee, nature of
.It.~atioa deptb aad ••t.~. of ..atb.~in9, and all other pertinent
litbOlogic da~a.

J. A deecriptioa of tbe geologio .t~ueture of tbe waeta .anaoe..nt unit.

'fI'fLE 23
It£COLA'fOlty

CITATIO.

8CU-2!'!(f)

8CU-2~'~(t)

8CU-2U~(f) (])

.'

REPORT SECTIOW
ADDRESSIWC CITATIOX

X.2.~

X.2.!>
DRAWI.aS X-12,

and 20

X.2.S.J
X.2.!>.4

...
I
~

4. Yb. r ••~lt. of • t ••t1n9 p~09r.. for det.r81nat10n of
ab.-io.l properti.. of .oil. needed to for.ulate detailed
crit.ria.

phyalcal and
.ite de.ion

.CU-2!'! (f)( 4) 8M APPLICABLE

5. A det.nain.tioa of the ...1.... probab~ earthquake ( for Cia.. I I I
landfill.). Yb. ..tbodolO91 u.ed .b.ll con.ider reviona1 and local
..i-.1o condition••nd f.ultinv. Data and procedure••ball be con.1.tent
witb curr.nt practlc. and .ball be ba.ed on an identified procedure or
publication. tfte an.l,... eball include .edification. to allow for .ite­
.pacifio ••rtace and .ub.urface oondition.. Ybe peak oround acc.leration.0 de.o~1ned .ball be u"- ......r.ln••~ .cab11ity .nd factor. of
••'.ty 'or all ....n~.t., out .lope., .nd a••ociated fill. durino the
deal9ft life ot the ~nit. ~ ..al,.l••b.ll incl.dol

the ..tbod o8ed to calculat. the factor. 01 .al.ty (••0., 8i.hop' •
.edified ..tbod of .lioo., rollini•• clrcl...thad, etc.).
tbo a... of any c~t.r progr.. o.-d to dotec.in. tho factor. of
.afetYI aacI
a deacdptioa of tile ••dou••••.-peion. ..ed in the .tabUity
an.ly... (be19bt of fill, .lope-lad-bencb coafiquratlon, .tc.)

8CU-2~n(f)(~)



( r I r l r 1 r 1 r I r l I r 1 r 1 r l
r I r --,

l L ~ l ~ l .-J l ---J l ~ L .-J l -.J
l ---...J l ---.J L ---J ---J

\. j \ ;
~

I'M" 1-'• ....n of .aato Dloo~a'90 Or9a.i.ation (oont'd)

X.2.5.6SCU-2~'~(f)( 7)

RePORf 'ECflOI
ADDR~SSI.C CITATIOX

1 r 1
~ L .-J

r -, r 1
L --l \.

,r'LI U
UOUl.AfO.,
CI"ATI08

r 1 r I
L ~ L ~

Diachar90ra wbo 0Wft or operato ... Claaa II waato aanaoo..nt unita and
o.panalona of o.iatlno unita aball idontif, an, known Holocono fault
witbi. 200 foot of tbo faoillt, eccordino to a procoduro approvod by tho
r0910nal board. Dleabareor. wbO ova or operato now Clo•• III landfl11.
and oapan.lona of o.laciao leadfill. ebal1 idencify any known Holocene
fault undorl,ln9 tbo leadfl11 aocordlag to a proc~duro approvod by tbo
r~iODal board.

,.

IYDIOLOOY X.2.6

..•....

1.

a•

An o.aluation of tho watot-~aring char.ctorletice ot tho natural oeolooic
..toriala ideatified in tbo 0001001 aoction, lncludlnO datoraination of
po~abl1it" doli..atlon of all 9roundwator .ono. and ba.ic daCa u.ed to
dotoraino tho abO¥o.

An awaluation of tbo ia-placo por..abillt, of .oila i ...diatoly
undorl,la9 tbo waaco ..aaoe-eac .alc. Ybia owaluation .hall includo.

ICU-2~n(o»(1)>

scu-n,~(O) (2)

por.oabilic, data, in t~lar for-, for .oloctod location. within tho
unitl

"A8L~ X-7

a aap of tho unit abo-iao toat locationa whoro tho.o paraeability data
woro obtained, a"d

DRA"nc X-l~

an owaluatl.. for tbo coat proceduroa a.d raclona1. u.od to obtaln
t ..... pe~_llICJ' daca.

s. An .val.ation of the per••"ia1 direction.a) of oroundwator .avo.ont
wltbln tbo uppo~t 9rounctwator aoneco) wltbin one .11. of tho waeto
............ r ...u u.r .... i_.....

.cn-2~'~(O)() X.2.6.2
X.2.6.4
.,IIAW.IIU" • J'
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YA'~ a-I. ..,.r••r w••,. DI,o~lr9' Off,n,••tion (oont'd,

of the quality of
waate .anaoe..nt
••tabll.h .ater

4.

5.

l.t1aat.. of the hnlQht to .hlch .Ater rl ••e due to capillary toroe.
ab0ge the uppe~.c 9~oundwate~ aone(.) beneath and within one .ile ot
the wa.te .aa-oe-enc fa0111c7 pe~~ee~. 7fte.e e.ti.ate••hall include
an •••1••~iOD of ~be ..~bode aDd ~.e10.al•••ad In their de.elopaent.

A ..p .bOWlag ebe lOGa~iOD of all .pring. In the waate .anage..nt
faol1i~7 aDd .iChin oae ail. of 1~. pe~i..t.r. Th. .ap .hall be
aeco-paaied b, ~abul.~ d.~. iDdloacing th. flow and .ineral quality of
~be ••I:.r t~_ .acb .pdq.

AD •••lu.t1on. .upported by ••t.r qu.llty analy••• ,
.at.r known co ••1.C uDde~ o~ .1~bln one .11e of the
tacility per1ae~.r lDCludl~ .11 d.t. n.c••••ry to
~.ll~y pro~ectioa .taadard••

'fllfLI 23
RECULATCRY

£1!A.t12!-

8CU-Z595(9)(5)

8CU-2595(9)(')

Rr;PORT StCTZOlf

!.2Q!~~ill~~12!

X.2.6.1
DRAWl_as x-a

X.2.6.S

A ~abul.~lon of background ••~.r qu.li~y for .11 applicable indicator
par...t.~a aDd •••e. con.e1t..ne••

••ckoround
oon.eic.ent
...U.O of
re·r • ~..

...
•c.

7.

.at.r quallty tor an indicator para..ter or
£n vroundwae.r .hell be ~e.~ on data (ra­
well. upgradl••t froa the •••t ...nao,..nt unit
...1,••••".11.

a wa.t,
quart.. rly

for one

aClS-ZS9S(O) (7) X.2.6.5
'l'ABI.ES X-24

(1) .ee08.t tor ur....~ .rror. 1n .-.plinO and analy.l.; and
(2) aeeoun~ lor on.1 11uct.al:lon. In backoround water quality, it

.uoh 11.-&.aC10n. a~ • .,.aeed co a"eoe eh. oono.nt~at10n of the
•••t. o...CIC•••C.

In •••~ltlca~lon aonitorlag p~ovr.. ( .uapecCed proble.). background
.acer quallc7"7 be ba-.d on app~opr1ate wate~ quallty data that are
a.al1abl. befo~. vaa~. d1acba~oa requlr...nCa ar. iaaued in lieu ot a
ooe-7••r 8Oft1to~1-o proor...
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X.2.3
DRAWIIC x-a

RP:PORT SP:C'TIOI
ADDItP:SSIIC CITATIor

"'1,1 U
REGULATORY
CITATJO•

SC1S-2S9S(h)

SC1S-2S9S(h)(1)-)
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YAILI I-I, ....r'.' Wa.,. Di.o~.r.. Or,.nil.tion (OO""~J

• ackGround w.t.r qu.lity of Groundw.t.r ..y be ba.ed on ...pling of
well. tb.t .1'. not apgrldi.nt fra. tbe •••t ...n.ge..nt unit vherel

(1) hydrogeologic condition. do BOt .11ow the deter.ination of the
uP9rldie.t direct1oa, or

(2) • .-plia; .t otber ..11••ill provide a repre.entative indication
of backoround ••t.r qa.lity.

In de••lopinQ the d.t. b... ..ed to det.r.ine a background value for
• .ah '.d'o.~or ••r...~.r Dr ••et. nDneL.luen~ in ground.aLer, Lhe
dlaoh.roer aball tata a alnlaua nr nna a-.ple 'r~ each well u.ed to
deterain. backoround. A ainiaua of four • .-ple. ehall be taken froa
the entire eyet.. ueed to deteraine background .ater quality, each
tl.. the ayet.. le e-.pled. abould there be only one baCkground .ell,
the four, ....ur...nt. per quarter ehall be obtained by eplitting the
e.-ple fro. the one well lnto four aliquote and conducting .eparate
.n81,... for eacb 81iqvot •

;
./

.....
l

LAIID PD WAft. v.a

1. A aap .bow1DQ tbe loe.tioaa of all water welle, oil ..11., and geother.al
well. in the wa.t. aanageaent f.cilit, or witbin one .ile of it.
ped_ter.

...
I..

.... and addr.e. of the owner of each ..11 ehall be lndicated and
inforaatioa, wbere a••ilable, eball be eupplied for .ach .ater
indioatad, i.aludlAQ, ...~ I'Ot: liaited tOI

.ell

.ell
TABLP: X-4

tot.l dept:b of well,
cu._t.r of oa.1"9 at OfOUftd I.rface alMl It tot.l deptbl
type of wall oo-etrUGtioa (oable-tool, rotary, .to.)1
dept" ..41 type of ..rfo,.ati...e,
n... lad eddr.ee of well driller,
ye.r of wall conltruot1oa,
u.. of wall (eQrioultaral, cIoaeltiC, .toek ••t.rino, etc.);
deptb aad t7P8 of ...1.,
litbo1og1c, QeOPIIyaiOl1, IIICI otber typel of ..11 loge, if available;
••ter 1...1., ..., telt., ••t.r quality, and other .ell data, if
a••i1abl••

TABLE x-~
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'AI~ a-I. •..."., •••,. D&'I~,rl' Orl,nAI,tAon (GOnt'd)

Curr.nt land u.. .ithin on. 8il. 01 th. per1..t.r 01 the wa.t. .anaoa..nt
ualt. 1801.dl-o'

'!'f'!'LI 23
RECULA!'ORY
W~TIO.

SCU-2S9SCh) (4)

".

REPOR1' SECTIOII
ADDRESSIM£-£l!~!l!

type. of land ... (••v., r.oideati.l.
avricultural, rear••ti••1, .tc.),

- n.-ber and location of dWelllnv unito.

J. Curr.ac and ••C1aAted fuc.r of vrouDdwat.r within one aile of the
per1-.t.r of the •••t t unit •

SCU-2S'SCb)(S)

...•..
o

1. A aap of Ch••••t. aanageaent unit and it••urroundino reoion within one
all. of Che unlC, o&owl., .l••atlon contour., natural oround .lope.,
dralnage patc.r••, aad ot~r topogr.phic '.atur•••

J. Ide.Cilto••'.. 01 ......r C~ laoilicy 1e looaCed wiCb1n a lOO-year11....1.'.. .-10 1do.CltloaClon aueC 1Ddioace tbe aouree of data for
a..ola deC.nuNC1_ .... laolade • oop, of che r.l••ant r.dOral In.urance
AdIIJ..ioCI'.tiOli (rIA) flood aap, it uood. or tb. c.lculation. and aap.
ueed wbOre .. rIA aap 1. aoc a.ailable. laloraation .ball al.o be
prOYlded ldoaclf,l-o Cbo lOO-,.ar fl00dplai_ and any otber epeelal
floocUD9 f~ol'. (••V.. •••• a~ion) .bieb au.t be eon.14.r.4 in
deo19Oi89, ea-.cractiD9, operatinv or aai_tainlnv tb. facility to
.1CboCaDd ••~C fl'Ga • 100-,..1' flOOd. Owner. and operator. of
tacl11Cl.. l008Cod 1. Che l00-,.ar floodplai. .ba11 prowi4. the followino
1.toalaCi..,

SCU-2sn(d)

SC15-25tS(d)(l)

X.2.1
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RECULATORY
CI'rATIO.

REPORT SECTIOIf
ADDRESSllfC CITATIO~

.(1) .nv1n..rlnv anal,.i. to indicat. the varlou.
hydroetatio toro.. .~t.d to r ••ult at
con~.c. of a 100-,.ar floodl

hydrodynaaic
the .it. a.

and
the

X.2.1.3

(2)

CLIIlAft»LOGI'

.truct.ral or ot"r .091ne.ri09 atudi.. ahowin9 the d••1Vn of

.paC.........ftC •• 'ta aftd 'lood prnt~nt.on d.v.n~. (~.o••
flOOdWall., dike.) et the facility and how the.e well prevent
wa.bOtIt.

X.2.4

...•......

1. Di.cbaroer. aball ca1culat. required cli.atologic valu.. tor •••t.
aaftage8ent unit. Ir~ .....r ...nt••ade.t a n.arby cli.atologically
.tailar .tation. In eddition to the required calculation. tor .ach.
unit, di.cbarver. .ball .~ide t~••ouro. data fro. which .uCh valu••
"1'. o.loulaCad, covet..r .itb C..._, locatlon, and period of r.cord
of tM ....urill9 .tation•

A ..p abowln9 i-ohyecal ooetour. for Ch. propo••d wa.t••anav...nt unlt
aDd it••urrouadift9 revion wiCbi. t •••11••, ba.ed on data provided by
C...ation.l " ••tber '."10. 01' otber ree09ft1aed f.d.ral, atate, local
01' prl"ate ~Hi... .

SClS-2S'S(e)

s. ..t188tad"'~ &Ad ~.~ aft••a1 precipitation at the propoaed .a.te
..ftage8ent unit.

•• .. " - ' ..a t, ""M,UL tu U& r &.lI ••

dealon oritaria for t" partle-lar ola.. of .a.t. .an.9~..nt unit
preecdbecl 1. ~"'l. 4.1, ARlole .. , Subcbapter 1'.

s. ..tiaated .._, 1I1.~, ......i_ e.aporacion, .ith the IIOnth. of
ocourr.ftoe of ...t- .. at.,,- e"aporatlon. for the pcopo.ad .a.te
.......DC ..i~.

aCn-U95(e) (2) X.2.4.1

&.;1 .... 1
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9AIL8 a.l. ..,."., •••, ••'.G~.rv- Orvan&.atlon (nont'G,

Projected yol... and pattarn of runoff for the propo••d waaC. aanao...nt
unit incladino peak .er... di.ch.ro-. a ••oclated with the .tor.
condieion. apecitied a. deeioa erie_ria for tbe particular cla.a of unit
pr.ecribed in Yabla 4.1, Articla 4, .~bapt.r IS.

'I'Ll U
ItECULA"J'OItT

CITATIO.
REPORT SECTIOX
AOOR&SSIKC CITATIO~

X.2.4.3

7. An ••ei..ted wiDd ro.. tor the propoeed wa.e. aanaoe..nt
wiad directl., ..locity, aAd perc.nt~ ot ti.. tor
direction.

unit ahowino
the indicat.d

ORAVIRC X-ll

X.3.1

..•..
N

I.

J.

Diacharoer. _bo own or operaee cla••llled wa.te .anaoe..nt unlta aball
.~it detailed pr_l~.ary aad a.-built plan.. .pacificationa. and
deacript10ee tor .11 11..re, ooat.1n-eat .tructur•• , leachat. collection
.Dd re.ow.l .yet.. cc.po...t., l ••k detectlon ayat.. ca.ponenta,
pracipieaCl. and dr.i.age control t.cl1ltltle., and lnt.ri. coy.ra whicb
viII be tnatalled or uaed at .ac~ untt. Dl.cb.rger. ahall .ubait a
deecriptlon of and location data fOr ancillarr tacillti.. lncludino
road., va.t. bA8dliog ar.a., butldiog., and equi,.ent c1.anlno
tacUtti•••

D1ach.ro-r. .b.ll ••~it det.iled pIa•• aad equlpaant .paolfloatlona for
0...11a.o. v1.~ .~. 9~"'at.r and u•••turated .one aon1tor1nv
requlr...nea ot Articl_ S ot ebl••~bapt.r. Dl.cb.ro-r••ball proyid.
• technic.l report walob lncl~a r.el••1_ tor the .p.ti.l diatribution
of Oroaadw...r DAd ••••t.r.ted aoee eoaltorlao tacllle1... for the d••l0n
of IIOn1torl.., poi.t., and tor tM ..lactlon ot other IIOn1torino
...t ....e. Bi. report ....11 be acCOlllNUlied b7'

aC1S-2S96ca)Cl)

aCU-2U6ca) (J)

X.3.1
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tAILI 1·1. lepe".f •••t. Ot'G~.roe Oro.nt••t10n (Oont'd)

A) • aap ahowlftQ the loc.tlona of propoeed 8OaitorinQ f.cl1itl.e; .nd,

a) dr."lftQ••nd d.ta ."O"iltQ coaatrycUon detaU. of propoe.d IIOnitorln9
'.0111&1... ~.e. d.t.....11 l"uIMde.

TtT...~ 23
RECULA'fORY
CITATIO.

REPORT SEC"l'IOII
ADDR~SSI"C CITATIO~

(i)
(11)
(Ul)
(1V)

(v)
(vl)
e"li)
(,,11i)

a••lao .nd t ••t ~1. dl...t.r,
c ••log "&.1'1.1. (PVC, .t.l.1••••t ••l, .tc.);
dept.. of .eo" t.at 1101.,
.i.. .ad po.ltion of perfortl...;
..tbod of jolni,. HOtiona of c••laQl
n.ture of filter ..teri.l,
deptla ad riIIpoaltl_ of ...la,
_tbod .DeI leQ9t1l of tiM of dev.lopl8nt;

..
•....
~

4 •

C) apacific.tlon.. drawiava. and d.t. tor loc.tion .nd lnet.ll.tion ot
una.tur.ted &ODe .aaltoriltQ equi,...t.

Diacb.rger••"811 .~t propoeed con.tructlon .nd lnepectlon procedur.e
to tile r891on81 bOard tor epprov81•

aCU-2S96C.) (4) X.3.l.4

OPSIIA'fI08 PI.&88 aCU-2S9S(b) X.3.2

1. Dl.c".~oe~. • ...11 .~l& oper.tlon pl.n. de.crlblnv the w••te ••n.Q~..nt
unl' oPer.tion "IIJo" ....11 J.ol....

.CU-U'6(b) ( I)

X.3.2.1

.) contiDgeD07 pl..a for the f.ilure or br.akdown ot "aet. h.ndllBg
faciliti.. 01' ~aJ.....t lt7at_. iaclud1ftQ aotic. of any euch
t.llur.. or aay detectloa of "aat. or le.ch.t. in .anitorln9
factl1Clea. CO t'" reg1...1 board. loc.l 9OVerft8ent.. .nd "ater ue.re
dowDQrlld1..C of .... ·Mag••••C unit., ad

X.3.2.1
X.3.2.23

C) deacriptlCN1 of 1.apeotion .nd ..int.naac:e prOQr_e which ,,111 be
undertaken ~18r17 "1'1.. dl.poe.l oper.&lone .nd the poet-cloeur•
..iDCeD.ace period.

X.3.2.3
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• X • • for .arli..rt LaftCltUI 8lt. COIIpUanc.

, for woodvUI. LaAclfill 8it. COIIpUanc.

- 10 for 7eapGC Dolle ....,Ul 8it. COIIplience•...• 11 for ••eter Landfill 8it. COIIplianc•

T"r,,, 2)
ItECULA'fOlty
£11,\110.

S.ction 177!»1

REPORT SECTIOX
ADDRESSI.C CITATIO~

X.3.3


