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SECTION 1
INTRODUCTION AND SUMMARY

Desert Valey Company is proposing to develop a Class |1 storage/disposalMonofill Facility for
non-hazardous geothermal solids on 160 acres of privately-owned land located approximately 12
miles(19.3km) west of the City of Westmorland in Imperial County, California (Figure 1). The
site would be developed in two phases with the first phase having a total useful life expectancy of
10 years. Refer to Appendix | (Revised Draft EIR) for a complete project description.

Pursuant to the County of Imperial’s Rules and Regulations to Implement the California
Environmental Quality Act (CEQA) of 1970, amended February 9, 1988, a Draft Environmental
Impact Report (EIR) was prepared for the proposed action and circulated for public review in July
1989.

During this period, subsequent analysis of the geothermal filter cake dlated for shipment to the
proposed Monofill identified certain Naturally Occurring Radioactive Materials (NORM). In light
of this new information and the possibility that the presence of NORM in the filter cake may
significantly affect the environment, the project applicant resubmitted a new application for the
Monofill project.

The Imperial County Environmental Evaluation Committee(EEC) met on February 2, 1990, to
discuss the new issues of NORM found in the geothermal filter cake to be stored/disposed of in the
proposed Monofill. The origina project description remained the same with the additional review
and discussion concentrating on the presence of NORM found in the geothermal solids to be
stored/disposed of inthe Class I Monofill.

Upon completing review of theinitial study and resubmitted documents from the project applicant,
certain changes were made by the EEC in areas of: 1) Risk of Upset; 2) Human Health; and 3)
Mandatory Findings of Significance.

As aresult of the resubmitted project application, new information regarding the presence of .
NORM in the geothermal material, and EEC's findings, the Desert Valley Company’ s Monofill
Facility Draft EIR originally published in July 1989 was revised. The review period for the
revised Draft EIR began on March 29, 1990 and was completed on May 14, 1990.
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Pursuant to CEQA Guidelines, this final environmental impact report is submitted The Final EIR
was prepared by ERC Environmental and Energy Services Company (ERCE) for the Imperial
County Department of Planning. The Final EIR is presented in five parts: Section 1, Introduction;
Section 2, Public Review; Section 3, Revisions to the revised Draft EIR resulting from the public
review; Appendix |, the revised Draft EIR; and Appendix 11, Analysis of Filter Cake Materials of
the Leather’ s Facility.
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SECTION 2
PUBLIC REVIEW

The Monofill Facility revised Draft EIR was available for a 45-day public review period following
the Notice of Completion. Copies were distributed to local libraries for easy public access. Private
and governmental agencies or organizations known to have a direct interest in or review and
approval authority over al or portions of the project were mailed copies of the Revised Draft EIR
by the Imperial County Planning Department or the State Clearinghouse.

Comments addressing the accuracy of the Revised Draft EIR were received during the public input
period. The letters and responses follow.



STATE OF CALFORNIA—DINCE gF THE GOVERNOR QEOROS DEURMUIAN, Owverr

OFFICE OF PLANNING AND RESEARCH - ' @

1400 TENTH gtRREY
uuoanento. CA 13814

May 14, 1990

Richard Cabanilla

Imperial County Ping Dept.

939 Main Btreet -
El Centro, CA 92243

subjectt Class 1l Facility Monofill Desert Yallay Company, SCH# 89032208 =

Desz Mr. Cabanillai _

The 8tate Clesringhouse has sybmitted the above mamed draft Zavizronmental
Impact Report (EIR) to selected state agencies tot rsview. The zevisw peried -
is now closed and the comments £from the raseponding agency(ies) ls(aze)
enclosed. Oncthe senclosed Notice of Completion form you will note that the
Clearinghouse has checksd the agencies that have commanted. Pleass ceviev thr -
Notice Of Completion to ensursthat your comment packags i3 complets, If the
comment package 4s not in order, please notlly the State Clearinghouse
izmadiately. Remember to refer t o the project's elghe-digiz state .
Clearinghouse number sochat wemay respond promptly,

Ploase note that Section 21104 of the California Public Resources Code required e
that

"a responsidle agency OF Othar public asgency shall only
mmke subgtancive commenta regarding thoas activities

involved in a project which are within an area Of sxpartiae
of the agency or which azerequired to be carried out or

spproved by the agency.'

Cormenting agencies are also requized Dy thissectionte ruppott their comments
with specific documentation. These comments aze forwarded for your use in
preparing your Final BIR. Should you need more information or clarification,

wa recommend that you gontact the ¢ommenting agency(ies).

This lettar acknowledges that you have complied with tho State Clearinghouse
roview requirements for dr aft environzental documents, pursvent ( O the
Californis Environmental Quality Act. Plsasecontact Barbara Cersn e t (916) —
445.0613 if you hrve aay question8 regarding the environmentalreviewprocess.

Sincerely, -

e ZW—/ C\f” -

David C. Nunenkamp
Deputy Dirsctor, Permit Assigtance -

Ineclosures
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STATE OF CALIFORNIA
g e e — — — ——— —————— ——————— ]
CAUFORNIA REGIONAL WATER QUALITY CONTROL BOARD

COLORADO RIVER BASIN « REGION 7
73-27V HIGHWAY 111, SUITE 21

PALM DESERT, CALIFORNIA 92260 RECE IVED

Phone: (619) 3467491

190

ILPERIAL  COUNTY
BUILDING DIVISION

May 1, 1990

Jurg Htuberger

Planning Di

rector

I nperial County Planning Departnent
939 Main Street .

El Centro,

RE:

The staff

CA 92243- 2856

Revised Draft EIR SCH #89032206, Desert Val |l ey Conpany's Proposed
Monofill Project, Inperial County California

of the Regional Board has reviewed the Revised Draft Environment al

0 | npact Report (DEIR/SCH #8%9032206). The Regional Board staff has no comments
on the subject report.

W/alS.

W. PAUL SWEENEY
Sanitary Engineering Associate

File Ref:

PS/ci

Wrking File, Desert Valley Conpany Monofill



California Regional Water Quality Control Board, Colorado River Basin
(RWQCB)

Response:

1. Comment noted.
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STATE OF CALBCRNIA—NEAITH AND Wit1aff AQENCY
—r — — p———

GLORGE Dt URMENAN, Gowsmor
S — e SN

DEPARTMENT OF HEALTH SERVICES

ENVIRONMENTAL MANAGEMENY BRANCH
9488 JACXION ROAD, BUITEL 120

SACRAMENIC.CA® ww

9101 736 4083

May 313, 1990

Mr. Richard cabanilla

Inperial County Pl anni ng Departnent
939 Main Street

El Centre, CA 92243

Dear M. Cabanilla:

1 have been asked by Jeannie Blakeslee g the Waste Manmagement
Board, to review and comment on the proposal py Desert Valley
company to build a Class IX "Monofill® for receipt of geothermal
solids from their nearby geothermal power plants. Since NORM
paterial is not regulated by state or federal law, thisis an
advisory opinion only.

The project descri bed i s analgous to requests we get from our
licensees t 0 di spose of waste regarded as bel ow regul atory
concern (BRC). 1In other words, possible radiation health effects
are SO insignificant as to make regulation unnecessary. It seems
appropriaté to eval uate the current proposal t 0 dispose of NORX
natarial by the same standards.

An attempt to do such an evaluation givesriseto the folilowing
preklena and guestions:

1. It is not clear that all of the measured data used {n
calculations was taken at all sites. ‘

2. Parsonnel exposures seem to be much higher than those
al | oned around BRC waet e. This 1is a conseguence of
radium concentrations 20 to 30 times greater than those
assocliated with BRC waste.

3. Tt 48 not clear what, £ effect rising level £
will have at the burial site. v 8 of raden

4. The internal dose calculations are baged ON a
reauspension factor derived froza study ofan uranium

nill tailings site. It is not obvious that an uranium
mll tailings Site ig equivalent to this NORM waste eite.

10




Hr. RichardcCabanilla
Paga 2
May 11, 1990

5. Should internal and external desimetry be performedon
workers t 0 contirm cal cul ated doses?

6. The Radiologic Health Branchshould t ake confirmatory
samples of filtercake, air particulates, radon, ete.

These and other pertinent issues are too complex to be resol ved

inthe short time alloted. Perhaps these matters can be resolved
to everyones sati{sfaction | N the future, but at the presenttime
the Radiologic Heal th Branch cannoteonfirm the health effects of

this facility.

If you have any gurther questions regarding this matter, do net
hesiteteto contact me at (516) 739-4055.

Si ncerely,

%sz/@éﬁg

Richard W McKinley
Associate Health Physiecist
Radiologic Health Branch

RMW:knf

11



California State Department of Health Services

Response:

2.

It is unclear what is meant by all sites. Site specific data for al four geothermal facilities were
reviewed for the Final EIR and conservative parameters which reflected the site-specific data
were used. For conservatism, the upper limit of the data were generaly used for the
caculations. For example, Table I on page C-13 of the Revised Draft Environmental Impact
Report lists measured radium concentrations ranging from 10pCi/g to 254pCi/g, depending on
the particular power plant and clarifier. All of the radiological calculations used a Ra-226
concentration of 250pCi/g, even though the annual average Ra-226 concentration sent to the
Monofill would be considerably less.

The personnel exposures calculated in the Revised Draft EIR are intended to be bounding; that
IS, to represent the maximum that the workers could possibly receive. Actua doses to the
facility personnel will be much lower. This conservatism has been confirmed through a series
of measurements of worker exposures with thermoluminescent dosimenters. Also see
response number 5.

Radon releases from the Monofill and radon concentrations at the Monofill during operations
are estimated to be at their maximum values in calculating their impacts. For example, radon
surface fluxes after Monofill closure are calculated assuming the cover is at its ambientlong-
term moisture value, not its wetter moisture value at placement. Furthermore, the uranium and
thorium decay-chain parents to radon-222 have lower activities in the filtercake than Ra-226;
hence, radon-222 generation rates should not increase with time.

The internal dose calculations are based on dust resuspension factors determined for the
Monofill as contained in Tables 3-9, 3-10 and 3-I 1 of the Revised Draft EIR. The data in these
tables were generated using standard EPA methods. The I-hour maximum calculated dust
concentration of 512 pg/m3, given in Table 3- 1 is shown to compare favorably with the 425
pg/m3 maximum dust concentration for earth-moving activities on the Grand Junction uranium
mill tailings site. No uranium mill tailings data were used to obtain the dust concentrations
givenin Table 3-1 1. The only uranium mill tailings information used in the internal dosimetry
calculations was a factor to conservatively account for the possibility that the resuspended dust
may contain slightly higher concentrations of the radioactive nuclides than the average
concentrations in the disposed materials. For example, the concentration of Ra-226 in the

12



airborne dust is taken to be afactor of 2.4 higher than the 250pCi/g used for all the disposal
material. Since the data needed to determine this factor were not available for the disposal
materials, ageneric NRC value for uranium mill tailings was used for conservatism. Further
uranium mill tailings contain similar or higher activity levels of radionuclides in the same decay
chains as are found in the filter cake and contain significant fractions of grain sizes similar to
the filter cake; and therefor were considered appropriate for comparison.

. External dosimetry measurements have been made on workers to confirm the calculated doses.
The external dosimetry measurements also serve as an effective surrogate for checking the
internal dosimetry calculations. The measurements have just been recently started. For the
first month thirty-nine workers were badged. The worker type or location included:

a filter press operators
b. truck drivers

c. machinists

d. equipment operators
e. brine processor

f. turbine utility

g. centrifuge

No workers received detectable external doses during this month. The reported limit of
detection is 10 mrem. This comparison illustrates the conservative nature of the calculations of

workers doses.

. Comment noted. Personnel from the Radiological Health Branch are welcome to take
confirmatory samples.

13



state Of califoerania gavironmental Affairas AgQency

Memorandum

To t Lynn Coughlin Data: ' guf.

tats c1gurinqhouse : m i i 1990
1400 10th Str eet 2
Sacramento, CA 95814

Jurg Heubarger )
Imperial County Planning Department
939 Main Straegt

El Centro,

From ] P
John 7/ yanagar
1o6a pivision
CALIRO INTEGRATED WABTE MANAGEMENT BOARD

subjectt 8CH¢ 89032206 DpraftPnvironmental Impact Report KI/BEIR)
for aciass || Facility, Menofill Project ~ Desaert Valey
Company, ImperialCounty
Californi a Integrated Waste Managenent Board (¢IwMB) staft have
reviewed the DEIR for a Clage || Facility, Monerill Project.
Desert vallay Company, a eubsidiaryor Magma Fowar Company ic
propoasing te develop 'a Class II storage and disposal monefill
facility for “nonhazardous" geothermal solids, whieh include
geotharmal filter caka and mud sump materials, The geocthermal
filter cake contains naturally OCCUrring radioactive wmaterials
(NORMS) .

The propoaed site is160 acres of privately ewned land. As A
responsible agency, CIWMB Board staff offar the following
commants:

Page 1-1 Project Description

The California Administrative Code is now California Cods of
Ragulations (CCR).

An amendment to t he Imperial Gounty SoOlid Waste Xanagement

Plan (CoSWMP) I S NO |onger necessary. CoSWMPs were deenad

nonexistent UpPoOn the passing Of Assembly Bill 939. The
roposed facility should be identified in the Facility &iting
| ement ef the Countyw de Integrated Waste Managament Plan.

14



Page

Page

Fage

Although it 4s implied, it is net gpparent,t hat the materi al
to be monofilled is a designated warts. The documant shoul d
cloarly o tats if thismateria 488 designated waste.

1-6 Mitigation Monitoring Plen

Roard staff request that the mitigatien monitoring rnd
inplementation schedule required he AB 3180 ka included as
part oftheFEIR, Minimally, itshould include the featuras
liated an page 1-€.

1-7 Permitting Proceass

Title 14, Ccr, section 18255 (a) (2) statas t hat new solid
waste landfillsnot operating pri or  to the sffective date of
thr requlations shall submit their Er el imnary c¢lesure and
poat closure maintenance plans atthe time of application for
asolid waste Zacility permit, pursuant to itle 14, CCR,
chapter 5, Subarticle 3.1, Bection 18200 et seg.The document
ghould i ncl ude aninitial cost estimate, ® rtablishnment ofa
trust fund or other financial mechanism, and assurance that
the galected machaniam wil| ensure adequate rssocurces for
cloaure and peat-closure naintenance. Por O Dditianal
in? ormatien, william Orr o f the Board's Standards and
Ragulations Divisicn should be ¢ontacted,

Board ataf? ask that apropessdpermitted daily capacity (in
tons) be include8 in theFEIR. A Conditional Use Permt
application received bP/' this Board on August 21, 1989,
indicates that the facility would accapt 280 to 4000 tons of
the waste per day. If4000toneper dayis the anticipated
daily Cnpaoi‘lg_',_the environmental document should address this
amount. Additionally, both thegolidwasta facility permit
coneurred upon by CcIWMB and the Conditiona Use Permit shoul d
be consistent ir reflecting, permitteddailytonnages. Page
2-8 i ndicates that the facilitywouldinitially receive
cubic yards of filter cake per day, and initially receive
35,000 to 55,000 cublo yardsef mud rump materials. Board
staf? ask that the FEIR clarify if thismaterialis being
stockpiled offsits, or if receipt of t hi S quantity would ke
on a per day basis, per Yyear, or total.

For additional information concerning rsguirements for
obtaining a selid waoto facility permit, the local enforcement
agency with Imperial county Department of Environmental Health
or Pon Dier of theBeard's Permit-Section shoul d becentacted.

1-10 Hydreologic &tudy

The hydrolegic study was not completeprierto preparation of
the DEIR  Siting reguirénents are contingent ON the outcene
of such a stuay (i.s., anticipated hi ghest groundwater level,
location of perched a%uiferu,qual,ityo: groundwater) The
region may not be a characteristically "high groundwater

15



Page

Page

Page

region, howevar, there is an apparent lack of information.
An @ vironnentd detsrmination cannot be realisticallybemade
until further data is obtained.

If soll saalant is an emulsion of polymer, is the sealant to
be used as dally cover or as dust control mitigation?

|-13 Public Health and Safaty

The document states that the preject design isin oomﬁ:nanca,
and that mo @ igniflcant hazards {0 publie health Will ¥egult
gxom t hr proposed operation. The hydrologic study had not
bean NOt completsd a the time Cf | R preparation (page i-
10), and data has not been incorporated into the project
dnaiin. rtis further stated that this may reprasent a
significant impact if insufficient data were present to sllow
proper project design and. implementation., The hydrelegic
report should be complete prilor to any determination that
implementation of the project would result in no significant
hazard to public health and safety. It alsoshould have been
included as part of t ho DEIR, and made available for agency
review and cormment.

1-16 Plans and Procedures

staff request that descriptions ef the written plansand
procedures for facility opexationbe included in the FEIR.
These includs the Emergency Response Plan, Material Starage
Handling Plan, Site operation Plan, Employee Plan,
5oil/Groundwater Mnitoring PLan, Amblent alr Monitoring Plan
and Temporary Radiological Monitoring Program.

2-t Deslgn Criteria

Several oriteria required by Title 23, Subchapter 15 for a
Class I! 1andfill are omitted from thislist:

designed to withstand the maximum credible earthquaks.

-  must have capacity for precipitation and drainage control
for 21,000year and 24 hour storma.
must be designed for contalnment o the specitic wastes
to be discharged.

- lataral barriers to migration of waste or laeachate are
ragquired. ,
all containment etructures nust withstand hydraulic
pressure gradients without failure due tocompression,
settlement Or uplift.

Additionelly, the phrase indicating that impervicus
formations,” such us natural soil or the squivalent Of
artificially constructed barriers should have a permeability
of 1 x 10 exp =6cn/sec is incorrect. This is reguired.

16
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Page 2-8 Monitoring of Wastes

Page

Page

The docunent is net specific regardi ng how often the waste
received ara routinely going to be tested, or fer what
constituent# Which are referred to, but not described on page
2=8. The FEIR should contain a detailed desoription of
monitoring ana -preeninq ll_lethodl of inocemingwasteto ansure
that the nmaterial is nonhacardeus.

A description of the gréundwater nonitoring plan and
monitoring for isotopes and leachate should be inaludsd inthe
EIR, including frequencles and methods of data reporting.

2-10 Allowable Release Limits of Radicactive Materials

Specifically, what are the allowable release limits of
radioactive materials in parts 302 and 355 of Title 40 CFR?
What ® nvironmrntal determinations or conciusions can be
reached as a result of the analysaes included on Table 2=1?

2~13 Figure 24

The Typical Disposal Area Crese Bection includes a5 foot clay
liner, What testing methods are amployed to apsurs that there
are no secondary fractures, sothatthe |ntegrity of the liner
aystex weuld not be breached?

Page2-18 Tracki ng systen

Page

The material tracking and ehlpping system used for hauling and
dispoeecal ahould be included a8 part of the Mitigation
Monitering Plan indicated on Fags 1-6,

2-16 Closurs Procedure

14 CCR 18255 (a) (2) requires that new =molid wasta landfills
not operating prior to the effective data of the regulations
shall submit their prelim nary closure and posteleosure
maintenance plans at the time of applicaticn for a solid waste
facility permit. Closure plans are subject to complianee with
the california Environnental Quality Act (CEQA). For
additional Information , contact ¢IWMB's Standards and
Regulations Division.

page 3-1 Supporting Data

The complete text Of preliminary geotechnical,and any. et her
investigatione whould been included as an appandix "in the
DEIR. Board staff reguest that all pertinentdata i ncl udi ng
all information listed in Bection 3.1, page3-i1ef the DEIR
be circulated through tha State Cclearinghouse for agency

17
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Page

Page

Page

Page

Fage

ravisw and commént.

3-4 Holocens Faults

According to the text, Figure 3-2 indicates tho existence of
known Holocena faults, This detail should be indicated in the
legenda for this figure. Additionally, a figuras should be
incorporated into any subssgquent environmentsl documents,
inocluding t he rEIR, which elearly shows the | ocation of known
Holooane faults I N relation tothe project facilities,

3=5, 3-14, 3I~18 Groundwater Elavation

Page 3=8. Although the DEIR indicates e range of depth to
groundwater, there 18 NO information regarding the axpactaad
:juqhut. groundwater el evati on. The FEIR sheould esentain this
at a.

Page 3-14. Highest groundwater elevation is not indicated as
part of the design parameters . HOW will the mi ni_ num £ive feet
betwsen groundwater and waste be maintained if the highest
groundwater elsvation is unknown?

Page3d-18 a  Again, the dooument is unclear regarding the
antici pated elevation of grounawater. Although preliminary
gectechnicalinvestigation Of the site indicates groundwater
deptharanga from¢8 t 0 63 teet, tha issus is NOt resolved,
Design af the facility 1is be dependent wuponcomplete and
thorough analyses of data, not prelimnary reports.

3=6 TFigure 3-3

rigure 3=3, Generalized Structureof Imperial county, would
bemore appropriately titled, Activaer Potentially Active
Fault Traces.

3~14, 3-15 racilityDesign in Relation to Helocens Faults

The DEIR indicatesthat there is a Kknown Holocene fault
ad%acent to tne disposal facility. A detailed wmap of the
entire facility design, clearing indicating thelecatien of
the fault should ba includedin the PEIR. Although the EIR.
gtatasz that proposed siting of these facilities has been set
back 200 feet from the trace ©f subjectfault, Board stafg
requegt that verification of this be provided in the FEIR.

316, 3-17, 3-27 8§0il Characteristics

Althoughdiscussedinseveral places in the DEIR, (including
the "Preliminary Drainags Calculatiens® in Appendi X F), the
DEIR doesnotdistinguish between the anaysis and handling
Of 100-year inundation criteria and 1,000-year 24-hour

drainage and capaocity criteria,.
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Expaneien and reactivity soil characteristics are important
siting oriteria. The DEI R states that prelinmnary
geotachnical investigations di@ not J{dentify aexpansive
behavior as a potential problem in faCIIIt){ dasign or
i npl enentation. The document furtharstatesthat this issue
® houl d, hewaver, be investigated e d the rasult incorperated
| Nt 0 final proj ect design. The issus ©f expansive solls
® hctuld have been reselved prior to preparation of the DEIR,
and the reesults and data should have been incorporated inte
‘the DEIR. additicnally, the DEIR states that 4if reactiva
soils are present englte they may pose esignificant adverse
effects to certain proposed facilities. Soll properties and
characteristics, possible impacts, and mitigations should

already bei ncorporated inte thae DEIR.
Page 3-18 Permeability

By what method was t he esil parmeability tested? The docunent
doers not describe the type of permeability tegts used to
determine in-placa parmeability. The teats must De in-situ
tirld tests I N order TO take into accountthe soils' secondary
permeability characteriatics.

Page 3-31 Flood Hazaras

The document states, “Provided these design measures are
properly implemented, nO significant impacts t O proposed
project facilities are anticipated from flcoding hazarda."
What asgurances can be given that design meagures are properly
inplenmented?

Page 3-34 Titl e 23 Requiremsnta

Thr DEIR states {hat "preliminary projeot design..,.will
satisfy post Title 23 requirements...” PFinal design
requirements muat address ALL Title 23 requiramants,

Appendix C

There are five isotopic analyses in Appendi x €3 two for pal
Ranch, one for vulecan, and two for thaElmorae facilities, but
no I nformation regarding the Leathers facility,  stsff ask
that t he waste generated at the Leathers facility be anal yzed
algso, and the information be includaed |n any forthcomn ng
o nvlronnental documents and in ths ¥EIR.

board staff reviewed analyses for foursamples i N Appendix C:
four samples underwent CAM anal yses ; two samples were
anal yzed for volatile organics, two for bieassays, and twe for
corresivity, ignitability, wveactivity, f|luoride (incidentally,
fluoride {s misspelled in ‘the |aboré&tory anmalyseis report;
Med-Tax may wish t O eorrest thelr forms). It appears that
laboratory analysis is incomplete, There are four sites Which
W || be using this propesed disposal facility. Board staft
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Q6

requast an explanation vregarding sampling cxiteria and
analygis, and provide oomplete analysas Of wastes from each
of “thae four tacilities, which ar e origina of tha vasts

material,

Attached for your information are Department Of Heal th Sexvices
Radielogical Health Branch staff'scomments regarding the
radiological gaction of the DEIR. Board staff auk that these
comnments be fully respended t O in theFEIR,

Thank you for the opportunity toreviewthis DEIR., |f yoUu have any
questions concerning %‘ese comments, contaot Jeannie H. Blakeslea
Of the Beard's Local Planning pivisien at (916) 327-0454.

¢g: Richard McKinley, Department of Health Bervice

Radiolegical Heal t h Branch

Paul Sweeney, RWQCB, Colorado River Basin Region

Linda Kestoll, U.s.D.I. Buraau Of Land Management, El Central
Oftice

Herdb Ivanhiro, CIWMB

Alan oldall, CIWMB

William Ort, CIWMB

Den Dier, Jr,, CIWMB

Gregg Jaoob, c¢IwMs
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California Integrated Waste Management Board (CIWMB)

Response:

10.

11.

12.

13.

Comment noted.
Comment noted: See Errata numbers 2-7.

The Revised Draft EIR states that the proposed geothermal filter cake and mud sump material
to be disposed/stored is considered to be nonhazardous and must meet California Code of
Regulations (CCR) requirements for certain designated wastes.

Comment noted: The Environmental Compliance Program (ECP) will be prepared and
adopted by the County of Imperial for the Desert Valey Company’s Monofill project to
comply with AB 3180 and will at a minimum include findings listed in Table |-I of the
Revised Draft EIR. Inclusion of the ECP in the FEIR is not required by AB 3180.

Moreover, The ECP has not been included as part of the FEIR because it is a dynamic

program that may undergo changes as additional conditions of approval are placed on the

project after certification of the FEIR and throughout the project approval process. Also,

additional changes may be made to this program as specific information with regard to the
monitoring efforts are provided.

Preliminary closure and post-closure maintenance plans were submitted in July 1989, as part
of the application for Report of Waste Discharge submitted to the RWQCB. These plans
were a so submitted to the Imperial County, Division of Environmental Health Services as
part of the application for the Solid Waste Facilities permit. This application was revised and
resubmitted in March 1990 as the Report Disposal Site Information.

The CIWMB has received a copy of the latter submittal. These documents are incorporated
by reference in the Fina EIR.

Refer to Appendix A (Notice of Preparation and Public Review of the Draft EIR July 1989)
of the Revised Draft EIR, page A-3 1, response number 32.
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The 35,000 to 55,000 cubic yards of mud sump materials can be considered a total. This
material was generated in developing the geothermal wells for the three new facilities. This
material is presently contained in permitted clay line sumps. In the future minor amounts of
mud sump materialswill be generated in maintaining the well field

14. Comment noted: Refer to Appendix A of the Revised Draft EIR, page A-20, response
number 6.

In addition, background ground water samples for the first quarter have been formally
submitted to the Imperial County Division of Environmental Health Services and to the
RWQCB. A one year ground water quality monitoring program is close to completion and
findings will be submitted to the above agencies.

15.  Asdiscussed in the Revised Draft EIR, the soil sealant polymer will be applied on adaily
basis as a cover and dust control measure.

16. Comment noted: Refer to Appendix A of the Revised Draft EIR, page A-20, response
number 6.

Inclusion of afinal hydrologic report in the FEIR or DEIR is not required by CEQA. The
applicant will be required to review the results of the hydrologic report with the RWQCB
during the final design phase to confirm that the results of theinitial survey are consistent.

Further detailed information is provided in the applicant’s application for Facility
Permit/Waste Discharge permit on file with the RWQCB, and the Solid Waste Facility permit
on file with the Imperial County Division of Environmental Health Services.

In addition, the ECP will insure that the project applicant shall implement all applicable Title
23 conditions outlined in the Revised Draft EIR, Section 3.2 and submit results to the
RWQCB and the Imperial County Division of Environmental Health Services prior to their
approval to any grading/construction activities.

17.  Comment noted: The Revised Draft EIR states that prior to the proposed facility operation,
the following plans must be approved: a Ground Water Monitoring Plan as required by the
RWQCB and Imperial County Division of Environmental Health Services; an Ambient Air
Monitoring Plan as required by the Imperial County APCD and Imperial County Division of
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18.

19.

20.

21

22.

Environmental Health Services; a Radiological Monitoring Plan as required by the Imperial
County Division of Environmental Health Services,; and facility operation plans as required.
by the Imperial County Planning Department. The Revised Draft EIR gives general
requirements for each of these plans. The ECP will insure that these written plans are
developed and completed prior to operation of the proposed facility. These plans will be on
file with the Imperial County Planning Department, the Imperial County APCD, the RWQCB
and the Imperial County Division of Environmental Health Services. Inclusion of these
operational documentsin the FEIR and DEIR is not required by CEQA.

Comment noted: See Errata numbers 8-9. These criteria are evaluated in the Revised Draft
EIR under Geology and Hydrology/Water Quality. In addition, detailed information is
provided in the Report of Waste Discharge on file with the RWQCB and also provided in the

Report Disposal Site Information on file with the Imperial County Division of Environmental

Health Services and the CIWMB. In addition, the project as described in the Revised Draft

EIR and the Report of Waste Discharge meets or exceeds all applicable chapter 15 criteria.

Refer to Appendix A of the Revised Draft EIR, page A-20, comment number 7 and on page
A-31, response number 33.

Refer to Appendix A of the Revised Draft EIR, page A-32, response number 35.

The alowable release limits (reportable quantities) for the radionuclide emissions as given in
40CFR302 are listed in Table A. Calculated releases are also shown in Table A. The
calculated releases utilize datain Tables 2- 1- and 3- 10 of the Revised Draft EIR. The sum of
the fractions for these nuclides is 0.10, significantly less than unity. 40CFR355 is not
applicable to this facility.

During the excavation of the Monofill, once final grade has been achieved and the 5-foot
natural clay liner is exposed, the entire liner will be inspected by a California Certified
Geologist for secondary fractures that may impact the integrity of the liner system. This
inspection will occur when undisturbed liner samples are obtained for permeability analysis
as described on Page 13 of the Design Report for the Monofill, Volume 2 of the Report of
Waste Discharge. This report is on file with the RWQCB and the Imperial County Division
of Environmental Health Services.
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TABLE A

Reportable Quantitiesa and Calculated Particulate Releases for Radionuclidesh

Reportable Calculated
Radionuclide Quantify (Ci/day) Release (Ci/day)
U-238 CHAIN 0.1
Ra-226 0.1 .0003
Rn-222 005
Pb-214 100 .0002
Bi-214 100 .0002
Pb-2 10 0.01 .0002
PO-210 0.01 .0002
Th-232 CHAIN
Ra-228 0.1 .0002
Ac-228 10 .0002
Th-228 10.01 .00005
Ra-224 10 .00004
Pb-212 .00004

a. from “Reportable Quantity Adjustment-Radionuclides; Final Rules-40CFR302" Federal
Register, 54.22524, May 24, 1989.

b. Releases calculated from Tables2- 1 and 3- 10 of the Revised Draft EIR.
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23.

24.

25.

26.

27.

28.

29.

30.

31

Comment noted. This item will be incorporated in the ECP.
Comment noted. See response number 12.

Comment noted. The Report of Site Selection and Geological Exploration (1988) is
incorporated by reference in the Revised Draft EIR and is on file with the Imperial County
Planning Department. The Report of Geological Investigation is also included in the project
Report for Waste Discharge which is on file with the Imperial County Division of
Environmental Health Services and the RWQCB. Inclusion of these publicly available
documents as appendices is not required by CEQA. Copies are available upon request.

Comment noted. Thisinformation is contained in the document described in response 25.
Also refer to Appendix A of the Revised Draft EIR, page A-21, response number 18.

See response number 16. As stated in the Revised Draft EIR, the observed minimum depth
to groundwater is between 53 and 63 feet. Thus, the highest expected groundwater elevation

would be 53 feet. This is approximately 15 feet below the maximum depth of the proposed

Monofill. For more detailed information, refer to Volume 2 of the Report of Waste

Discharge which is on file with the RWQCB and Imperial County Division of Environmental

Health Services.

Comment noted.
Comment noted. See response 26.

As stated in the Revised Draft EIR on page 3-35, the project design incorporates a number of
features which meet or exceed all applicable Title 23 CCR (subchapter 15) requirements
regarding flood hazards. These include location of the project site outside the 100-year
floodplain, and construction of a protective berm around the proposed Monofill designed to
accommaodate the probable maximum precipitation (PMP) which is greater than 1000-year
storm flow.

Comment noted. Detailed field analysis was performed including several test pits, auger

borings, and backhoe trenches to delineate soil characteristics. Detailed information is
provided in the Report of Waste Discharge, Geologica Investigation, on file with the
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32.

. 33.

35.

RWQCB and Imperial County Division of Environmental Health Services. The Revised
Draft EIR states that additional geotechnical evauation of the project site should be conducted
as part of grading and construction activities and that further evaluation of soil characteristics
should be conducted at that time.

The ECP will insure that afinal detailed specific geotechnical analysis will be performed
which includes all mitigation measures specified in Section 3.1.7 of the Revised Draft EIR
prior to operation of the proposed facility.

Laboratory permeability tests were performed on both recompacted clay samples from the
borrow area and on undisturbed samples of the natural clay liner obtained from soil borings.
Tests were performed using both a standard permeant of CaS04 agueous solution and
leachate generated by the filter cake. For detailed information refer to the Report of Waste
Discharge on file with the RWQCB and Imperial County Division of Environmental Health
Services.

The ECP will insure that the applicant will implement Title 23 conditions listed in Section 3.2
of the Revised Draft EIR and submit the results to the RWQCB for their approval prior to any
grading/construction activities. The hydrologic data required under Title 23 shall be provided
by aqualified hydrological consultant acceptable to the RWQCB and Imperial County
Division of Environmental Health Services. Specific monitoring efforts will be incorporated
into the permit conditions pursuant to the requirementsin Title 23 and subject to RWQCB
and Imperial County Division of Environmental Health Services approval.

The Revised Draft EIR statesin Section 3.2.3 that final project design shall incorporate all
Title 23 of the CCR (subchapter 15) requirements for a Class Il disposal facility. See
response 33.

Comment noted. Appendix II of the final EIR provides analysis of filter cake materials of the
Leather’ sfacility, The information is complete and sufficient to make an assessment of the
material to be received at the proposed project, refer to the evaluation of submitted Monofill
Project Wastes analysis data page D- 1 of the Revised Draft EIR.
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36.

Comments from the Department of Health Services Radiological Health Branch have been
responded to, see responses 2-7. Also, please note that State Clearinghouse submitted the
Desert Valley Company, Monofill Facility Draft EIR (Revised), Sch#89032206 to the
California Department of Health Services for review and comment during the public review
period.
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£ OF CALIFORNIA-—THE RESOURCLS AGENCY

g

DEPARTMENT OF FISH AND GAME -
330 Golden Shore, Suite 50
Long Beach, CA 90802
(213) 590-5113

T S

GEORGE DEUKMENIAN, Goremeor

May 7, 1990

RECEIVED
MY 141339

IMPERIAL COUNTY
BUILDING DIVISION

We have r evi ewed the Draft EIR for the Desert Vall ey Company Class II
Monofill facility describing the potential environmental impacts of

devel oping a 26 acre geothermal waste disposal site |ocated approxinmately 12
mles west of the town of Westmoreland. The disposal/storage site woul d
accept nonhazardous geothernmal materials consisting of drilling muds,
cuttings, and silica filter cake solids. The facility would be constructed
to meet county and state requirements for a Class 11 waste dispossl site.

We have the following comments.

The project would i npact 26 acres of habitat for the flat-tailed horned
lizard, a candidate for Catagory 1 listing b¥ the U.S. Fish and Wldlife
Service. TheDepertmentagrees With the proposed mitigation measures as
described in the Draft EIR. However, we recommend that the project sponsor
provi de conpensation for lost flat-tailed horned |izard habitat prior to
grading or construction of the facility. Compensation shoul d be provided as
outlined inthe "Flat-tailed Homed Lizard Management Strategv" that was
prepared by the Bureau of Land Managenent.To achieve this goal, we request
that the project sponsor joi ntly coordinate with the Bureau of Land
Management, U. S. Figsh and Wl dlife Service, and the Departnent to discuss
and adopt measures to conpensate for the loss of flat-tailed horned lizard
habi t at .

'The project will result in the diversion of several internmittent desert
washes. Divers jen, obstruetion of the natural flow or changes in the bed,
channel, or bank of any river, stream or lake will require notification to
t he Department of Figh and Game as called for in the Fish and Gane Code.
This notification {with fee) and the subsequent agreement nust be completed
prior to initiating anysuchchanges. Notification should be mesde after the

project is approved bythe lead agency.

Thank you for the opportunity to review and comment on this project. 1f vou
have any questions, please contact Jack L. Spruill of our Environmental
Services staff at (213) 590-5137.

Sincerely, P

ST Ry %
(Ll 1/ gen 21t

Fred Worthleyv “

kE=gional Manager
Region §
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California Department of Fish and Game

Response:

37.

38.

Comment noted. The Revised Draft EIR section3.5.5 (mitigation measures) states that the
loss of flat-tailed homed lizard habitat will be compensated commensurate with appropriate

state and federal requirements.

The ECP will insure that the project applicant jointly coordinate with the Bureau of Land
Management, U.S. Fish and Wildlife Service, and the California Department of Fish and
Game to meet state and federal requirements for compensation of loss of flat-tailed homed
lizard habitat.

Comment noted. The ECP will insure that the project applicant will notify the California
Department of Fish and Game of any diversion of intermittent desert channels. The ECP will
insure that notification (with fee) and subsequent agreement will be completed prior to
initiating grade.
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United States Department of the Interior

BUREAU OF LAND MANAGEMENT
El Centro Resource Area
333 South Waterman

El Centro, California 92243 IN RESLY RRPRR TO:
CA-24333
2800
(CA-067.21)
May 16, 1990

Richard Cabanilla

County of Imperial
Planning Department

939 Main Strast

€l Centro, California 92243

Pear Mr.Cabanitia:

Thank yeu far the opportunlty to commenton the revised Draft Environmental
Impact Report for Desert Valley Company’'s Monofill Facllity.

It is unclear whether the accesaroad straddles the sectionline or Is antirely on
the west side. If it does straddie the sectionline, why dosas it do so? It Is our

policy to minimize unnecessary surface disturbance of the public lands whenever
possi bie. .

No data was found tn the document to suppert the statement that paving a road
will minimlze the amount of time the Flat-talled horned lizard (FTHL) will spend
on & roadway. It may work the opposite and Increase lizard mortality ag they
use the pavement to warm themselves. This !oroved tO be the ¢ase for FTHLe on
a paved road in the Imperial Sand Dunes during fringe-toed lizard surveys In
June 1989.

CDCA (Appendix D), be Included as a mitigation measura. A copy at this. docu-
mentis enclosed.

FTHLe are limited in range to Imperlai County, Eastern San Dlego County, and
southern Riverside County In Cailfornla, ac well ag southwestern Arizona and
northern Mexico. Nowhere wilthin their range are FTHLs abundant, even In thelr
molt preferred habltats, Therefore, any 068 Of habitat I8 elgnificant,
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On Paw 3-76, the tirst sentence sheutd read, The BLM’s San Sebastian
Marsh/8an Felipe Creek area, an Area of Critical Environmental Concern (ACEC),

If you require any further information or clarification of the Comments, please
don’t hesitate tO ¢give us a call at 352-5842,

Sipcerely,

md&%fw%@

Koskl
Axea Manager

Enclosure
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United States Department of Interior Bureau of Land Management

Response:

39.

40.

41.

42.

43.

Refer to Appendix A of the Revised Draft EIR, page A-26, response number 19.

The proposal to pave the project access road was derived from a similar recommendation
generated by BLM staff biologists for the GEO East Mesa Geothermal Development project
(WESTEC Services, Inc. 1988). See a so response number 39.

See response number 37.

Refer to Appendix A of the Revised Draft EIR, page A-26, response number 30.

Comment noted. See Errata number 10.
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SECTION 3
REVISIONS TO THE DRAFT EIR

INTRODUCTION

As aresult of comments received on the Revised Draft EIR, a number of modifications to the
Revised Draft EIR text were considered necessary. These changes are provided in the form of an
errata sheet for the Revised Draft EIR (SCH 89032206).

1. Section 3.11.5 (Public Health and Safety/Mitigation Measures), page 3-106, second

bullet, last sentence should read as follows:

Workers may not recelve more than occupational dose limit set by Title 17-30265 for
whole body exposure of 1.25 rem per calendar quarter.

. Section 1 (Executive Summary), page I-I, paragraph 3 should be replaced with the
following:

In order to proceed with the proposed Monofill Facility development, the project
applicant has applied to the County of Imperia for a General Plan Amendment, Zone
Change, and Conditional Use Permit (CUP). Because approval of the CUP, General
Plan and Zone Change will represent a discretionary action by the County of Imperial
Planning Commission and Board of Supervisors, and because the proposed project
may significantly affect the environment, the California Environmental Quality Act
(CEQA) requiresthe preparation of this environmental impact report (EIR).

. Section 1 (Executive Summary) page |-12, Table |-, Land Use Mitigation Measures,
first mitigation measure should read asfollows:

Impact to Imperial County’s land use plans and policy can be mitigated by approval of a
General Plan Amendment, a Rezone for the site, and a CUP.

. Section 3.7.1 (Existing Land Use) page 3-76, the following paragraph should be added
to the end of this section:

33



Currently, there are two Class 111 sites in Imperial County which may accept non-
hazardous geothermal materials given approval by the RWQCB. There is only one
disposal site in Imperia County capable of handling designated/special wastes and/or
hazardous wastes.

5. Section 3.7.2 (Relevant Land Use Programs and Zoning), page 3-78, the last
paragraph should be deleted.

6. Section 3.7.3 (Land Use Impacts), page 3-80, second paragraph should read as
follows:

In order to construct and operate the proposed Monofill Facility, the applicant has
applied to the County of Imperial for a General Plan Amendment and rezone for the site
and a CUP. Before the proposed project can begin operations, the California Waste
Management Board (CWMB) and the CWMB's local enforcement agency, the Imperial
County Department of Health Services, must issue a Solid Waste Permit. Approval of
these measures would make the project consistent with the planning policies of the
County of Imperial. The potential impacts to land use plans associated with each of the
proposed actions are discussed below.

7. Section 3.7.4 (Land Use Mitigation Measures), page 3-81, first paragraph should read
asfollows:

No land use compatibility impacts with surrounding uses have been identified within
the analysis. No impacts to Imperial County land use plans and policy would occur
provided the appropriate amendments, rezone, and permit approvals are obtained form
the county and the proposed facility is identified in the Facility Siting Element of the
Imperial County-wide Integrated Waste Management Plan. No adverse impacts to
BLM land use policy and resource management guidelines are anticipated, provided the
BLM approves the proposed access road alignment. Therefore, no mitigation measures
are necessary.

8. Section 2.4.1 (Definitions and Criteria), page 2-7, second paragraph, first sentence
should read asfollows:

34



Impervious formations, such as natural soil or the equivalent of artificially-constructed
barriers, must have a permeability of 1 x 10-6 cmy/sec and have adequate physical
properties to prevent vertical movement of fluid, including waste and |eachate, from
waste management units to waters of the state as long as wastes in such units pose a
threat to water quality.

9. Section 2.4.1 (Definitions and Criteria), page 2-7, third paragraph, the following
criteria should be added:

7. Class Il units shall be designed to withstand the maximum credible
earthquake.

8. Class Il units must have capacity for precipitation and drainage control
for 1,000 year and 24 hour storms.

9. ClasslI units must be designed for containment of the specific wastes to
be discharged.

10. Lateral barriers to migration of waste or leachate are required for Class
[l units.

11. All containment structures must withstand hydraulic pressure gradients
without failure due to compression, settlement or uplift.

10. Section 3.7 (Land Use), page 3-76, the first sentence should read as follows:

The BLM's San Sebastian Marsh/San Felipe Creek area, an Area of Critical
Environmental Concern (ACEC), islocated 3 miles northwest of the site.

11. Section 8 (references), the following references should be added:
Desert Valey Company, 1989. “ Report of Waste Discharge for Monafill”, July.

Desert Valley Company, 1989. “ Solid Waste Facility Permit Application for Monofill”,
July.
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Des&t Valey Company, 1990. “ Report Disposal Site Information for Monofill”,
March.
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APPENDIX |
DESERT VALLEY COMPANYS MONOFILL FACILITY
DRAFT ENVIRONMENTAL IMPACT REPORT (REVISED)






b

DRAFT ENVIRONMENTAL IMPACT REPORT (Revised)
for General Plan Amendment,

Solid Waste Management Plan Amendment,

Zone Change and Conditional Use Permit

State Clearinghouse No. 89032206

Prepared for:

Lead Agency:

County of Imperial Planning Department

Court House

El Centro, California 92243

(6 19) 339-4236

Contact: Jurg Heuberger, County of Imperial
S. Harry Orfanos, Public Works

Applicant:

Desert Valley Company
480 West Sinclair Road
Calipatria, California 92233
(6 19) 340-2267

Prepared by:

ERC Environmental and Energy Services Co.
5510 Morehouse Drive

San Diego, California 92 12 1

(6 19) 458-9044

March 1990
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SECTION 1
EXECUTIVE SUMMARY

1.1 INTRODUCTION

Desert Valley Company is proposing to develop a Class |1 storage/disposal Monofill
Facility for geothermal solids on 160 acres of privately-owned land located approximately
12 miles (19.3 km) west of the City of Westmorland in Imperia County, California
(Figurel-l). The site would be developed in two phases with the first phase having a
total useful life expectancy of 10 years.

The project is being proposed in response to a need for storage/disposal of nonhazardous
geothermal materials. The proposed Monofill Facility will serve four geothermal power
plants which at present include Vulcan, Del Ranch, Elmore, and Leathers. These power
plants are owned by four partnerships, and one of the general partners of each partnership
isasubsidiary of Magma Power Company, asis Desert Valey Company. The Monofill
Facility will only accept nonhazardous geotherma filter cake and mud sump materials as
described in Section 2.1 (Project Objectives). The geothermal filter cake exhibits
properties which may have commercial value in the future. The proposed project would
provide control in managing the filter cake for future commercial uses and in disposing of
mud sump wastes. Presently, the filter cake is used for making concrete for onsite uses at
existing power plants. Currently, the only aternative presently available for managing the
mud sump materials is through disposa at a hazardous waste landfill and thereby mixing
them with hazardous wastes.

In order to proceed with the proposed Monofill Facility development, the project applicant
has applied to the County of Imperial for a General Plan Amendment, Solid Waste
Management Plan (SWMP) Amendment, Zone Change, and Conditional Use Permit
(CUP). The SWMP must be approved by the Imperial County Board of Supervisors, a
majority of the cities in Imperial County, and transmitted to the California Waste
Management Board for their approval. Because approval of the CUP, General Plan and
SWMP Amendments, and Zone Change will represent a discretionary action by the County
of Imperia Planning Commission and Board of Supervisors, and because the proposed
project may significantly affect the environment, the California Environmental Quality Act
(CEQA) requiresthe preparation of this environmental impact report (EIR).
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An EIR is an informational document which is intended-to inform public decision makers
(in this case, the County Planning Commission and Board of Supervisors), other
responsible or interested agencies, and the general public of the environmental effects of
this proposed project. The EIR process has been implemented to enable public agencies to
eval uate this project in terms of its environmental consequences, to examine and implement
methods eliminating or reducing any adverse impacts, and to consider alternatives to the
project as proposed. While CEQA requires that major consideration be given to avoiding
environmental damage, the responsible public agencies remain obligated to balance possible
adverse effects against other public objectives, including economic and social goals, in
determining whether and in what manner this project should be approved.

This EIR has been prepared in compliance with the County of Imperial’s Rules and
Regulations to Implement the California Environmental Quality Act of 1970, amended
February 9, 1988. The Imperial County Planning Department filed a Notice of Preparation
(NOP) with the State Planning Office in March of 1989. Concerns generated during the
NOP review were incorporated into a Draft EIR. The Draft EIR was circulated for public
review in July 1989. The public review period was completed September 1, 1989 (see
Appendix A Public Review).

During this period, subsequent analysis of the geothermal filter cake slated for shipment to
the proposed Monofill identified certain Naturally Occurring Radioactive Materials
(NORM). In light of this new information and the possibility that the presence of NORM
in the filter cake may significantly affect the environment, the project applicant resubmitted
anew application for the Monofill project. The new application is for the same project as
addressed in the Monofill Draft EIR published July 1989, and includes new information
regarding the presence of NORM in the geothermal materials proposed for storage/waste
disposal.

The Imperial County Environmental Evaluation Committee (EEC) met on February 2,
1990, to discuss the new issue of NORM found in the geothermal filter cake to be
stored/disposed of in the proposed Monofill. The original project description remained the
same with the additiona review and discussion concentrating on the presence of NORM
found in the geothermal solids to be stored/disposed of in the Class || Monofill.



Upon completing review of the initia study. and resubmitted documents from the project
applicant, certain changes were made by the EEC in areas of (1) Risk of Upset; (2) Human
Health; and (3) Mandatory Findings of Significance.

As aresult of the resubmitted project application, new information regarding the presence
of NORM in the geotherma material, and the EEC's findings, the Desert Valey
Company’ s Monofill Facility Draft EIR published in July 1989 has been revised.

This revised Draft EIR incorporates public comments addressing the accuracy of the Draft
EIR published in July 1989, and analyzes the environmental impacts of the presence of
NORM in the filter cake. The following sections have been revised to address the presence
of NORM in the geothermal material: Section 1 (Executive Summary); Section 2.4.2
(Wastes to be Accepted at the Project Site); Section 3.2 (Hydrology/Water Quality);
Section 3.3 (Air Quality/Climatology); Section 3.11 (Public Health and Safety); Section 4
(Unavoidable Adverse Environmental Effects); Section 5 (Alternatives); Section 6
(Cumulative Impacts); Section 7 (Agencies and Organizations Consulted); Section 8
(References); and Section 9.1 (Report Contributors).

The Imperial County Planning Department filed a NOP with the State Planning Office on
February 6, 1990 (Appendix B). Concerns generated during the NOP review were
incorporated into this revised Draft EIR.

Notice of the availability of the revised Draft EIR is being published in local newspapers
concurrently with the distribution of this document. Comments may be made on the
revised Draft EIR in writing before the end of the comment period. Written comments may
be sent to the Imperia County Planning Department, 939 Main Street, EI Centro,
Cdifornia, 92243, Attn. Mr. Jurg Heuberger. Following the close of the public comment
period, responses to comments on the revised Draft EIR will be prepared and published,
and, together with the revised Draft EIR, will constitute the Final EIR. A public hearing on
the Final EIR will be held in Imperia County after the public review period.

The County of Imperial Planning Commission and Board of Supervisors will review the
Final EIR for adequacy and will consider the Final EIR for certification. The Planning
Commission and Board of Supervisors will make findings on the feasibility of reducing or
avoiding significant environmental effects, and will then file a Notice of Determination with
the State Office of Planning and Research, and County Clerk’ s office.

1-4
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1.2 PROJECT DESCRIPTION

The proposed Monofill Facility will be a Class |1 disposal/storage site capable of accepting
nonhazardous geotherma materials which consist of drilling mud and cuttings and silica
filter cake solids which do not contain freeliquids.

The project site is located approximately 12 miles (19.3 km) west of the City of
Westmorland and 4 miles (6.4 km) south of the Salton Seain the County of Imperia. The
proposed project would develop 160 gross acres of privately-owned land in the Northeast
Quarter of Section 33, Township 12 South, Range 11 East, San Bernardino Baseline and
Meridian (SBB&M).

The proposed site is currently vacant, unirrigated desert land that is sparsely vegetated and
slopes gently downward toward the northeast. The areaimmediately adjacent to the
proposed site is also uncultivated desert. The closest paved road, State Route 86 (SR-86),
is1.25 miles (2 km) to the north. The area north and east of SR-86 isirrigated cropland.
The nearest structure to the proposed project is the Elmore Desert Ranch, which is located
approximately 2 miles (3.2 km) to the east-northeast_

The disposal site is to be developed in phases. Each phase will have a 300,000-cubic-yard
capacity. Buffer zones are provided in the project design for the site perimeter and onsite
geologica and hydrologica constraints. The facility will be constructed at a minimum to
meet county and state requirements for a Class Il waste disposal site. Other ancillary
improvements include: a1.25-mile (2 km) asphalt surfaced access road; an onsite trailer
office; appropriate fencing; and a nonpotable onsite water well that may be capable of
withdrawing 1 to 2 gallons per minute. Electrical services may be provided by anonsite
generator or may be brought to the site per agreement with the Imperial Irrigation District
(IID). Development of each phase is expected to require approximately 90 days and
employ 8 to 20 people.

Operations will consist of disposal/storage of wastes by land compacting material in a
multi-lined cell equipped with a primary and secondary leachate control system. Operation

of the disposal/storage site will occur 12 hours per day, 7 days per week, and will utilize 3

to 5 employees. The site will only receive nonhazardous geothermal filter cake and mud
sump wastes from the identified local geothermal plantsin 8 to 10 truck trips per day

during the first year, and 4 to 6 truck trips per day in subsequent years.

1-5



The first phase is expected to have enough capacity for 10 years. As each phase is
completed, it will be closed in accordance with the regulations of the County (CUP),
County Standards, State Solid Waste Management Board, and Water Resources Control
Board.

[.3 SuwaRy o | vPACTS AND Mi TI GATION MEASURES

The draft EIR has identified potentially significant environmental impacts of the project,
mitigation measures and compliance criteria. Table |-I provides a summary of findings.

For a detailed discussion of impacts and mitigation measures, see Section 3. Unavoidable
adverse environmental effects and topical summaries of the issues are provided in

Section 4.

In addition to mitigation measures in this draft EIR, a fully detailed mitigation monitoring
plan and program will be required by the Imperial County Planning Department per
AB 3180 as a condition of approval for the project. This draft EIR provides the
framework for which a detailed mitigation monitoring plan can be written. The
extensiveness and amount of detall necessary for the program’ s success cannot be fully
determined until environmental analysis and public review have been completed.

As a condition of project approval, the mitigation monitoring plan will include the
following features aswell as anumber of others:

« It will provide additional details regarding the roles and responsibilities of the
mitigation monitoring system.

« It will definein aprecise manner monitoring and compliance criteria.

It will refine monitoring tasks by identifying subtasks.

+ It will include proposed reporting documents.

It will describe data management systems.

» It will define scheduling of monitoring activities.

+ It will make field assignments by department.

+ It will describefield logistics, including a communication system.

It will specify responsibility for enforcement of the program.

» It will stipulate penalties for failure to implement mitigation measures.

r



After completion of the permitting process and prior to completion of construction, the
applicant will also obtain Environmental Impairment Liability through the use of a letter of
credit. This letter may be used for closure and post closure costs and for upset episodes.
The letter of credit will be completed as specified by the California Waste Management
Board (CWMB) form 101 or equivalent in the amount of 3 million dollars.
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Table 1-1

SUMMARY OF POTENTIALLY SIGNIFICANT IMPACTS

AND MITIGATION

Issue

Impact

Mitigation

Geology

Impacts on the geology of the site by the
project will not occur. However, in the

Project design (with specific regard
to design parameters related to

absence of mitigation measures, the nature geology/seismicity) is in

of geologic features at the site and in the
region could alow impacts, primarily
related to water quality, to occur in the
project area.

A number of potentially significant
geologic hazards were noted. These related
to seismicity, geologic and soil stability,
and the presence of local ground water
Teservoirs.

1-8

conformance with requirements for
Class Il waste management units
listed in Title 23 of the Cdifornia
Code (Subchapter 15). The
following additional mitigation
measures have been identified which
would reduce potentiad geologic
impacts to the proposed project to
non-significant.

Find project design shall comply
with al California Administrative
Code, Title 24. Uniform Building
Code, and RWQCB and County of
Imperial standards regarding the
nature, location, and construction of
proposed facilities.

Project design shall incorporate peak
ground acceleration loading values of
060 g unless modified
recommendations am provided by the
geotechnical consultant.

Final project design shall incorporate
al measures deemed appropriate by
the geotechnical engineer on the
basis of existing and future site-
specific investigations. Additional
analysis of the project site shall be
conducted to evaluate potential
impacts associated with repeatable
high ground acceleration, localized
liquefaction potential, expansive and
reactive soils, and wind generated
erosion.

i
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Table I-I (Continued)

SUMMARY OF POTENTIALLY SIGNIFICANT IMPACTS

AND MITIGATION

|ssue

Impact

Mitigation

Hydrology

Surface Water

Potential impacts from the proposed
project related to surface water include
Increased on-offsite runoff volumes,
flooding hazards, and erosion, as well as
altered drainage patterns, and effects to
existing drainage Improvements.

The project has incorporated a number of
measures to minimize these potential
impacts including construction of a
diversion berm around the proposed
storage/disposal areas which will reduce
potentia flooding hazards to insignificant.
Westward diversion of runoff from the
proposed berm could produce potentially
significant erosional impacts. A number
of mitigation measures are available to
mitigate these impacts to non-significant.

Groundwater

Due to the depth and intervening clay
layer, no adverse impacts to ground water
are anticipated.

Non-potable water needs may be met by
an on-site water well which is expected to
yield 1 to 2 gallons per minute. This use
Is considered minor and would not
represent an adverse impact to groundwater
in the project area.

Water Quality

The proposed facility would contain a
number of materials, including

radiological constituents in the filter cake,
which if introduced into surface or

groundwater resources would result in

significant water quality impacts.

1-9

The project shall reduce erosional
impacts to the extent possible
through use of protective facings,
channelization of threatened
drainages, or construction of energy
dissipating or sedimentation
facilities.

The project applicant must receive
discretionary approva from Caltrans
prior to making any modifications to
Caltran's flood control levee.

Any impact on groundwater
associated with the project will
require approval from the Regional
Water Quality Control Board
(RWQCB).

To monitor the effectiveness of the
contaminant within the Monofill,
soil background as well as future
groundwater samples shall be
anayzed for radionuclides and other
“footprint” chemicals. The
monitoring program shall be
approved by the RWQCB.



Table 1-1 (Continued)

SUMMARY OF POTENTIALLY SIGNIFICANT IMPACTS

AND MITIGATION

|ssue

Impact

Mitigation

Hydrology
(Continued)

Air Quality

Title 23 of the California Code
(Subchapter 15) includes a number of re-
quirementsfor Class |1 facilities related to
protection of ground and surface water
quality. Project design includes a number
of features intended to meet Title 23
requirements. However, the provision for
detailed hydrologic data required under
Title 23 has yet to be completed and
incorporated into the project design. This
may represent a significant impact if
insufficient data were present to allow
proper project design and implementation.

The primary air quality concern of the
proposed project during both the
construction and operation phases is that
it could generate significant amounts of
fugitive dust from on-site grading
activities, wind erosion of exposed landfill
area, and travel on paved and unpaved
portions of the project site.

Also of concern are the potential impacts
associated with the radioactive materials
present in the geothermal filter cake (see
public health and safety).

[-10

A detailed hydrologica analysis of
the project site and vicinity shall be
conducted by a qualified hydrologist.
This investigation shall be conducted
pursuant to requirements in Title 23
of the California Code
(Subchapter 15). This investigation
shall be incorporated into the fina
project design and approved by the
RWQCB. Upon review and
acceptance of the soil and ground-
water monitoring plan and
hydrological analysis by the
RWQCB it is anticipated that no
significant adverse impacts will
occur to water quality.

Mitigation measures include the use
of a soil sealant polymer to be
sprayed on the geothermal material
a the end of each day, as wdl as
monitoring of wind speeds on the
site. If wind speeds exceed 13 mph,
the handling of geothermal filter
cake and mud sump materials will
cease. If wind speeds exceed
21 mph, al site activities which
generate dust will cease.

With proper mitigation measures
implemented, fugitive dust
emissions as well as emissions of
solid congtituents of the filter cake
and mud sump materials will be
reduced by 80-90 percent, or to a
level of non-significant. In addition
the Imperial County Air Pollution
Control District (APCD), through
their permitting process, will insure
that the proposed project will not
significantly impact the local and
regional air quality.

i
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Table 1-1 (Continued)

SUMMARY OF POTENTIALLY SIGNIFICANT IMPACTS

AND MITIGATION

|ssue

Impact

Mitigation

Noise

Biologica
Resources

Archaeologica
Resources

Development and operation of the
proposed project will result in some
increase in ambient noise levels in the
project vicinity. However, due to the
isolated nature of the project site, the
proposed project will not expose any
sensitive receptors to adverse noise
conditions.

Construction of the project would result
in the loss of approximately 35 acres of
creosote bush scrub habitat. Thislossis
not considered to be significant

The only sensitive plant species impacted
by the project would be the Salton
milkvetch.  Impacts to the Salton
milkvetch are not considered to be
significant.

The project may adversely impact theflat-
tailed homed lizard (FTHL). The FTHL is
regarded as a species of special concern by
the Cdifornia Department of Fish and
Game (CDFG) and as a candidate for
listing as threatened or endangered by the
United States Fish and Wildlife Service
(USFWS).

Seven potentially important sites were
identified within or adjacent to the project
site. The project as presently designed
would impact 4 potentially important
Sites. Sites identified as importance must
be avoided or mitigated of direct or indirect
project impacts.

-11

No mitigation measures are
necessary.

The final grading plan will be
reviewed by aqudified biologist to
ensure that no significant impacts to
the FTHL will occur, and that
impacts to the Salton milkvetch are
minimized to the extent possible.

Mitigation will be achieved through
avoidance or through testing and data
recovery.



Table 1-1 (Continued)

SUMMARY OF POTENTIALLY SIGNIFICANT IMPACTS

AND MITIGATION

|ssue

Impact

Mitigation

Land Use

Transportation

Visual Quality

Development of the project would change
the existing open space land use
designation to a heavy industrial
designation. No adverse impacts to
surrounding land uses are expected to
occur from the proposed project. No
adverse impact to Bureau of Land
Management (BLM) land use policy and
resource management guidelines are
anticipated. However, the project is not
consistent with the County’s Ultimate
Land Use Plan.

During operation the project will generate
3 to 5 employee trips and 8 to 10 trucks
trips each day. Employee and truck
transport traffic during operation are
considered to represent an insignificant
impact to traffic volume in the project
vicinity.

From a traffic safety standpoint, project
traffic traveling westbound on SR-86 may
congtitute atraffic hazard when attempting
to turn left onto the project access road.
This impact, from a safety standpoint, is
considered potentially significant and
adverse,

The project may produce unavoidable
visual impacts which are not considered to
be significant. The project site would be
modified from an inactive, undeveloped
landscape to a monofill facility used for
disposal of geothermal solids. The nearest
residence (2 miles to the northeast) will
not be impacted visually by the project.
Views from other sensitive areas wouldbe
minimal because of their distance from the
site (3 miles or more). The structures and
activity would be most evident to
motorists along SR-86. Motorists
distance from the project site (over 1.25
miles) combined with the speed at which
typica viewers travel would serve to
minimize impacts to visual quality.

1-12

Impact to Imperial County’s land use
plans and policy can be mitigated by
approval of a General Plan
Amendment, a Rezone for the site,
and a CUP. The SWMP must also
beamended.

In order to insure compliance with
BLM land use policy, the proposed
access road, through Section 28,
must be approved by an authorized
officer of the BLM.

Future planned improvements by
Cdtrans to SR-86 including a 4-lane
highway in the project vicinity may
mitigate safety impacts. If future
improvements are not in place upon
project start-up, the potential hazard
caused by westbound project traffic
turning left, across traffic, onto the
project access road can be mitigated
by construction of a left-turn pocket
at the intersection of the access road
and SR-86. This pocket as well as
any roadway improvements on SR-
86 and access and encroachment to
SR-86 must be approved by
Caltrans.

Structures constructed on site shall
be of earth-tone coloration to
minimize potential visibility. If
night lighting is required in the
future, directional lighting fixtures
shall be used to minimize night

glare.

!



Table I-I (Continued)

SUMMARY OF POTENTIALLY SIGNIFICANT IMPACTS
AND MITIGATION

Issue Impact Mitigation

So& economics The proposed project is not labor- Nomitigation measures are required

intensive either during construction or
operation and therefore will not
significantly affect local employment,
population, or housing. No significant
impacts are expected to existing public
services or utilities. A small increase will
be experienced in state and county sales
and income tax revenue. Some
government costs may increase dightly
due to increased use of public roadways
and services, and regulatory costs. These
will be partially offset by permit fees, and
other costs paid by the applicant

Public Health The California Solid Waste Management
and Safety Board, Imperia County and the RWQCB
(Designated Waste  administer waste generation and disposal
Constituents) regulations required by the federal

government. The project design is in
compliance with these regulations and
thus insures that no significant hazards to
public health will result from the
proposed operations.

The possibility exists for onsite health
hazards due to mistakes in operating
equipment or mechanical equipment
failure. In any such event, the effects of
mistakes or failures will not have any
adverse impact on the surrounding areas.
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Table 1-1 (Continued)

SUMMARY OF POTENTIALLY SIGNIFICANT IMPACTS

AND MITIGATION

| ssue

I mpact

Mitigation

Radiologica
Constituents

Development of the proposed Monofill
Facility would create the potential for
radiological impacts to workers and
members of the public through the water
(ground and surface), air (resuspended and
wind-blown dust), and direct radiation
pathways. As discussed in the EIR, the
design of the proposed Monofill
minimizes the potential for ground water
being affected by leachate from the filter
cake. The presence of NORM does not
affect this evaluation.

Based on conservative assumptions, doses
to the maximally exposed worker are
below the 500 mrem per year regulatory
limit for non-nuclear workers (180 mrem
to a worker unloading trucks at the
Mondfill). The nearest resident to the
Monofill would receive an estimated
maximum direct radiation dose of
<.01 mrem per year. Thisisrelativeto a
nominal annual background dose of
approximately 300 mrem (NCRP 1987a).

Exposure through the air pathway is
conservatively calculated to be a 50 year
committed effective (i.e.,, whole body
cumulative lifetime) dose of 0.11 mrem
to the nearest member of the public.
These conservatively estimated exposures
are well below regulatory criteria, and do
not contribute significantly to the public's
natural background dose.

1-14

As discussed, the project design
includes mitigation measures to
isolate the disposal activity from
accidental contact by the genera
public, no further measures are
required to meet regulatory criteria.

Based on the principles of ALARA,

mitigation measures are required to

reduce worker radiological exposures
to the lowest levels reasonable, not

just to below relative regulatory

criteria

The mitigation measures for non-
radiation air quality effects will also
reduce the radiation impacts. The
operational procedures are to include
dust control measures such as
spraying the waste materials
with a polymer particle binding
compound at the end of each day.
This should also be sufficient to
reduce the impacts associated with
radioactive airborne particles. The
use of water or other wetting sprays
during off-loading  vehicles
and placement of thematerials would
further reduce releases of airborne
dust

Other recommended mitigation
measures include minimizing the
presence of personnd in the work
area. Truck drivers should remain
inside their trucks with the windows
closed. The site personnel should be
inside vehicles with air conditioned
cabs with high efficiency filters on
the makeup air.

4



Table I-I (Continued)

SUMMARY OF POTENTIALLY SIGNIFICANT IMPACTS

AND MITIGATION

I ssue

I mpact

Mitigation

Radiological
Constituents

(Continued)

L]
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Additiona mitigation measures for
reduction of radon emissions during
operation and after are generaly
limited to adding moisture to
maintain the initial moisture
content.  Additional mitigation
measures after closure consist of
increasing the thickness and integrity
of the cover. A 2-foot clay and
6-foot soil cover is recommended.

The doses to workers due to external
gamma exposure can be reduced by
applying the following three
principles.  reduction of time,
increase distance from the source
material. and provide shielding
between the filter cake material and
person.

Further mitigation measures include
conducting soil and groundwater
monitoring to analyze for
radionuclides. Monitoring will be
conducted in accordance with

RWQCB requirements; appropriate
action levels based on monitoring
data shall be established and enforced
by the RWQCB and County of
Imperial Department of Health
Services, Division of Environmental
Health.
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In addition, as part of the required air
monitoring program, established by
the Imperial County APCD, a
radiological assessment shall be
conducted on a quarterly basis.
Monitoring shall be conducted in
accordance with APCD requirements.
Appropriate action levels for Ra 226
and Ra 228 have been established for
worker and public exposure (see
Section 3- 11). If required,
appropriate action will be taken and
enforced by the Department of
Health Services.

As afinal measure to reduce onsite
health hazards and establish
appropriate action levels for worker
safety, the following written plans
and procedures for facility operation
will be required:
Emergency Response Plan;
Material Storage Handling Plan;
» Site Operation Plan:
Employee Training Plan;
. S0il/Ground Water Monitoring
Plan
. Ambient Air Monitoring Plan;
and
. Temporary Radiologica Moni-
toring Program.

Assuming all mitigation measures
provided under air quality and public
health and safety are implemented;
the health risk to workers, due to
radiation exposure, will be
significantly lower than the “ safe
industry” standard established by the
NCRP (1987b). The increment
from radiological risks will be
similar to common industrial
practice and therefore is not
considered to represent an adverse
impact.
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Impact
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Mitigation

The risk from radiation exposure at
the nearest residence to the Monofill
would represent an increment of
approximately 1 percent over the
risk associated with background
radiation. This increase in radiation
exposure is insignificant and is
comparable to taking a 2-hour plane
flight once per year (NCRP 1987a).
The health risk associated with this
increment of radiation is comparable
to smoking 1.6 cigarettes or driving
30 miles in a car. The hedlth risk
to the closest residence from
Monofill activities is considered to
be insignificant when compared to
other risks commonly accepted in
our society.
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SECTION 2
PROJECT DESCRIPTION

2.1 Prasect OBJECTI VES

It isthe objective of the project applicant, Desert Valley Company, to establish and operate
a Class-|| storage/disposal site capable of storing designated nonhazardous geothermal
filter cake materials and disposing of mud sump wastes. The proposed Monofill Facility is
being proposed in response to a need for storage/disposal of nonhazardous geothermal
materials. The project will accept nonhazardous geothermal filter cake and mud sump
wastes produced in Imperia County by geothermal power plants owned by subsidiaries of
Magma Power Company, which include Vulcan, Del Ranch, Elmore, and L eathers. At
present, these geothermal power plants produce approximately 26,300 cubic yards per year
of nonhazardous geothermal filter cake and have approximately 55,000 cubic yards of
nonhazardous drilling mud sump wastes that need to be stored/disposed of at a permitted
facility. The geothermal filter cake exhibits properties which may have commercial valuein
the future. The proposed project would provide control in managing the filter cake for
possible future commercial uses and in disposing of the mud sump wastes. Presently the
filter cake is used for making concrete for onsite uses at existing power plants. The only
alternative presently available for managing mud sump materials isthrough disposing of
them at a hazardous waste landfill and potentially mixing them with hazardous wastes.

2.2 PrRaJecT LocATi ON

The proposed project site is located on the easterly flank of the Superstition Hills,
approximately 12 miles (19.3 km) west of the City of Westmorland and 4 miles (6.4 km)
south of the Salton Sea in the County of Imperial. The regiona setting is shown on
Figure I-I. The genera vicinity of the project site is shown in Figure 2- 1. An aerid
photograph of the proposed site is shown in Figure 2-2 as well as a plot plan in
Figure 2-3). The project site is privately owned and includes the northeast quarter of
Section 33, in Township 12 South, Range 11 East, SBB&M. The site constitutes
160 gross acres, of which approximately 26 acres will be developed in two phases as
disposal area and ancillary facilities. The project also requires approximately 1.25 miles
(2 km) of access road, of which 1 mile (1.6 km) partialy crosses land administered by
the Bureau of Land Management (BLM).
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The proposed site is currently vacant, uninigated, desert land that is sparsely vegetated and
slopes gently toward the northeast. There are numerous intermittent braided stream
channels on the property which flow from southwest to northeast.

The area immediately adjacent to the proposed site is aso uncultivated desert. The closest
road, SR-86, is about 1.25 miles (2 km) away. The area north and east of SR-86 is
irrigated cropland. The nearest dwelling is the Elmore Ranch which is located
approximately 2 miles (3.2 km) to the east-northeast.

2.3 PROJECT ScHEDULING/ PHASING

It is proposed that development of the 160-acre disposal/storage site will take place in
phases. Phases | and Il are delineated in the detailed site plan shown in Figure 2-3.
Phase Il will be similar in Size and construction to Phase | and will be located within the
160-acre project area. The exact location and configuration of future phases will not be
determined until Phase Il is actualy in operation. The construction and operational
experience gained during Phase | and 11 will be used to determine the configuration and,
to some extent, the location of the future phases. Future phases will require additional
environmental review by Imperial County.

Each phase will develop approximately 10 acres and will consist of constructing a
300,000-cubic-yard disposal/storage cell. Construction of each phase is expected to
require 90 days and employ 8 to 20 people. Construction of Phase | is expected to occur
in early 1990. Construction of Phase Il would be developed in sequence as needed and is
expected to begin in the year 2000.

2.4 ProJECT CHARACTERISTICS

A full description of the technical project characteristics requires discussion of the
definitions and criteria applied to the disposal Site, wastes to be received, site preparation
activities, and site operational procedures.

2.4.1 Definitions and Criteria

The following requirements, definitions, and criteria for the siting of a Class |1 facility are
those of the California State Water Resources Control Board (1989).
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Class II Sites are those overlying usable ground water, with geologic conditions such that
they would be either naturally capable of preventing lateral and vertical hydraulic continuity
between liquids and gases emanating from the waste in the site and usable surface or

ground waters, or those with a disposal area that has been modified to achieve these

requirements.

Impervious formations, such as natura soil or the equivalent of artificially-constructed
barriers, should have a permeability of 1 x 10-6 cm/sec and have adequate physical
properties to prevent vertical movement of fluid, including waste and leachate, from waste
management units to waters of the state as long as wastes in such units pose a threat to
water quality. Class Il units must confine wastes and byproducts within the boundary of
the disposal area. Infiltration into adjacent nonwater-bearing sediments which do not have
hydraulic continuity with usable water may be permitted.

Class Il sites must meet the following criteria of the California Administrative Code (see
Code of Regulations, Title 23, Chapter 3, Subchapter 15):

1. Class Il units must be underlain by natural geologic materials having
permeability of not more than 1 x 106 cmy/sec or an equivalent liner system may

be used.

2. Class Il units shall be designed, constructed, operated and maintained to
prevent inundation or wash-out due to 100-year storm events.

3. Class|l units must have a200-foot setback from any known Holocene fault.

4. Class Il units must be designed, constructed, and maintained to preclude failure
from rapid geologic change.

5. Class |l units must be designed, constructed, and maintained to preclude failure
from tidal waves.

6. Wastes must be a minimum of 5 feet above the highest anticipated elevation of
underlying ground water.
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Section 2532, Chapter 3, Title 23 of the California Administrative Code specifically

allowsthe disposal of certain designated wastes (nonhazardous) in Class |1 disposal sites
that meet the criteria outlined previously for Class || sites, when in the judgement of the
regional board such disposal will not unreasonably affect water quality and as alowed in

the County CUP. Such restricted disposal of designated wastes shall be subject to terms

and conditions considered appropriate by the regional board and the County with most

restrictive conditions applying to the site.

2.4.2 Wastes to be Accepted at the Project Site

As mentioned in Section 2.1, geothermal power plantsin the Obsidian Butte areawill be
the proposed users of the storage/disposal site. The proposed Monofill Facility will accept
nonhazardous geothermal filter cake and mud sump materials originating from these
geothermal power plant operations in Imperial County. The proposed facility will receive
approximately 72 cubic yards of filter cake material per day. In addition, the proposed
facility will initially receive 35,000 to 55,000 cubic yards of nonhazardous mud sump
materials. Minor amounts of additional mud sump materials will be received during the life
of thefacility for future well drilling operations.

A complete analysis, as detailed in California Code of Regulations Title 22, Environmental
Health, Division 4, Chapter 30, Article 11, Criteriafor Identification of Hazardous and
Extremely Hazardous Waste, was done on representative filter cake and mud sump samples
proposed to be stored/disposed of at the Monofill Facility. Typical analysis of materials to
be accepted by the proposed Monofill Facility are shown in Appendix C. Tests run
included the following:

. Acutetoxicity (Performed by afish bioassay)

. Persistent and Bioaccumulative Toxic Substances (Performed by analyzing for
Total Threshold Limit Concentration (TTLC) and Soluble Threshold Limit
Concentration (STLC) for the regulated metals and an EPA Method 8240 test
for volatile organics)

. Ignitability Criteria

. Reactivity Criteria

. Corrosivity Criteria

y
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A review of these tests by the Imperial County Health Center, Division of Environmental
Health Services, in January 1989, concluded that the proposed geothermal wastes to be
accepted by the Monofill Facility are nonhazardous as defined by the State of California
Code of Regulations, Title 22 (See Appendix D, Evaluation of Submitted Monofill Project
Waste Analysis Data).

During operation of the proposed Monofill Facility, Desert Valley Company will ensure
that geothermal wastes accepted by the proposed facility are nonhazardous through
compliance with the Imperial County Planning Department CUP (terms and conditions),
Colorado River Basin Regiona Water Quality Control Board, California Department of
Health Services, and Imperial County Health Department regulatory requirements, among
others, with the most restrictive conditions applying to the site.

Recent communications from the United States Department of Energy indicated that
geothermal solids contain low levels of radioactive material from the decay of uranium and
thorium which are present in geologic formations adjacent to brine deposits. A radiological
assessment of the total radioactivity in the filter cake from geothermal power plantsin the
Obsidian Butte area was performed as shown in Appendix E (Radiological Assessment).
Radiological analyses have determined that isotopes in the naturally occurring Uranium-238
(U-238) and Thorium-232 (Th 232) decay chains are present in various concentrations.
Uranium and thorium and the associated decay products are common, and are found in
measurable quantities in most soils. The radioactivity in the filter cake isaresult of the
decay of uranium and thorium, but at higher concentrations than observed in normal soils
due to the chemistry associated with geothermal processes deep below the surface of the
earth. The concentrations associated with these geothermal materias are similar to
concentrations in low-grade uranium ores (NCRP 1975 and NCRP 1984).

As each isotope decays, it forms a new isotope which may also be radioactive. This decay
chain continues until a stable (non-radioactive) isotope is formed. This sequence would
normally produce each isotope in equal concentration, but the equilibrium could be
disturbed by chemica processes, natural or human-induced. In the case of the geothermal
power plants, the relative concentration of radioisotopes depends most directly on their
solubilities in the brine. For this reason, uranium and thorium, which are soluble, stay in
the brine while radium, which is less soluble, precipitates out of solution, Thus, the
principal radionuclides produced in the decay chains appear to be Radium-2' 26 (Ra-226)
and Radium-228 (Ra-228).
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Limits on the allowable release levels of radioactive material are covered in Title 40 CFR
Parts 302 and 355. Release limits are isotope specific necessitating quantification and
identification of individual isotopes. A combination of flow proportional counting and
gamma ray spectroscopy was used to fulfill these requirements. For all samples, release
limits were not detected. The radiological constituents identified in the geothermal filter
cake are classified as NORMs, and are therefore exempt from licensing and permitting
requirements under current California and federal regulations. Future regulations may
address the handling of these materials and impose controls similar to those currently

applicable to uranium mill tailings, the most analogous substance which is presently

regulated by federal law. The Desert Valey Company has proposed a management plan for
the filter cake which exceeds current criteria for tailings disposal under the Uranium Mill

Tailings Act and associated regulations. It is reasonable to expect, therefore, that the
proposed Monofill design will satisfy and exceed any operational or performance
requirements that may subsequently be imposed.

For conservatism, the highest radionuclide concentrations from the five samples reported
(Appendix C) are used to determine the significance of environmental impacts of disposal
of the geothermal materials containing natural radionuclides. These results, which are used
to characterize the materials, are givenin Table2- 1.

2.4.3 Site Preparation

To prepare the disposal site, required construction activities include: access road
devel opment; onsite grading, berm and levee development, soil compaction, installation of
two plastic membranes; and other ancillary improvements required for safe operation.

2.4.3.1 Access Road

The proposed 1.25 mile access is a new roadway, the alignment is shown on Figure 2- 1.
The access road will leave SR-86 at the section line intersect specified by Caltrans. Access
and encroachment of the proposed access road and crossing of the existing levee will
require permits and approval from Caltrans. After the road crosses the levee per Caltrans
approval, it will proceed at grade level directly south to the Monofill Facility. The new
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Table 2-1
RADIONUCLIDE CONCENTRATIONSa

Concentration
Radionuclide (pCi/g)
U-238 CHAIN
Ra-226 250
- Rn-222 -- noble gas
Pb-2 14 210
Bi-2 14 170
_ Pb-210() 170
Po-210(0) 170
Th-232 CHAIN
Ra-228() 180
Ac-228 180
_ Th-228() 50
Ra-224 44
Rn-220 -- noble gas
Po-216 44
Pb-212 42
PO-212 27
T1-208 16

a Assumed highest concentrations were applicable to all of material. Rounded vaues to
two significant digits.

b Thisisotope does not have sufficient gamma emissions to be detected by the technique
used by Dow. Concentration is estimated based on associated isotopes.

c Estimated.
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road will generally follow the section line and will require a 60-foot (18-m) easement. An
easement must be obtained from the BLM for the portion of the road that will be in Section
28 (land administered by the BLM).

The road will be constructed to County and BLM specifications as applicable. The route
will have a passing turn out every 1/3 mile (0.5 km). The road will be surfaced with
asphalt and protected from erosion with aminimal borrow pit cut on the up-slope (south
and west) side. All crossings of streams or wash channels will be made at the channel
bottom level (no culverts or bridging will be used). These crossings will be protected from
erosion with concrete aprons at the crossing banks and in the channel bottom.

2.4.3.2 Disposal/Storage Area

Site preparation involves primarily the construction of two terraced disposal areas
beginning with the development of the lo-acre (Phase 1) area (see Figure 2-3). Each
disposal area (for Phase | and Phase I1) will develop a lo-acre monofill and will be
constructed to have a permeability of 1 x 10-7 cm/sec, which exceeds the California Water
Quality Control Board requirements. Three feet of compacted clay will form the bottom
liner for each disposal area. A plastic membrane (HDPE, high density polyethylene)
80-mils thick will be placed on top of the compacted clay. On top of this plastic membrane
will be a secondary leachate collection and removal system(LCRS) for leak detection. A
drainage system will be placed on top of this followed by a second 80-mil plastic
membrane. On top of the top liner will be adrain net, the primary LCRS, and a protective
cover (Figure 2-4).

Side walls will be constructed of compacted clay keyed into the natural soil 5 fleet deep and
the width of the grading equipment. Side wall liners will be constructed to the full depth of
excavation and extend above grade to the full height of the dike. The excavation depth will
range from 4 to 30 feet. A portion of clay required to build sdewalls may need to be
obtained outside of the 160-acre project area and within the northern half of Section 33.
The actual height above existing grade, the amount of clay required, and where the clay will
be obtained will be determined and specified in detail in the final grading design
application. Solids placed in the facility will be at a 3:1 maximum slope up to 15 feet
above the side wall tops or approximately 35 feet above the existing grade.
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To accommodate the probable maximum precipitation (PMP) from upslope areas
(discussed in Section 3.2), a flood flow facility protection diversion berm will be
constructed south and west of the disposal area (Figure 2-3). This berm will be
constructed of compacted native material from facility overburden excavation spoil. The
berm will be 24 inches high. The width is estimated to be 20 feet and will be determined
by the width of the compaction material. This berm will divert surface flow about
1500 feet to the east of the monofill area. The PMP flow anticipated is 328 cubic feet per
second. The south face of this berm will have a ditch upstream of the berm to prevent
erosion and to control sediment entrainment.

Equipment required for construction will include scrapers, bulldozers, compactors, and
water trucks.

2.4.3.3 Other Ancillary Improvements

A number of additional onsite improvements will be necessary for the safe operation of the
disposal process. Several monitoring wells, as required by the County and or Regional
Water Quality Control Board will be drilled around the site perimeter to enable monitoring
of water quality to determine whether any leachate is contacting ground-water resources. A
6-foot (1.8-m) chain link fence will be erected around the active portions of the site, and a
locking gate installed at the access road to prevent entry of wild or domestic animals and
unauthorized persons to the project.

A trailer office and maintenance equipment structure will be placed on the site (Figure 2-3).
A phoneline will be established so that effective communication will be available in case of
any emergencies. Onsite electrical needs will be supplied either through an agreement with
IID or with a25-kW (or less) diesel-powered generator. In the event IID supplies electrical
needs, a 25-kV line will be brought out to the site using the proposed access alignment.
The new transmission line will meet TID requirements. If electrical needs are supplied
onsite by a generator, the unit will be fueled via a1000-gallon above-ground diesal tank.
The tank will be equipped with a secondary spill protection structure that will also act as a
security wall. Water supply will be accomplished for potable use with al000-gallon tank
system. Water for use in operation or polymer preparation will be in a separate
1000-gallon system (nonpotable). The sewer system will either be an onsite septic tank
unit or consist of portable facilities.
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2.4.4 Site Operation

Mud sump wastes and filter cake material are generated as part of the geothermal
technology of geothermal power plants located in Imperia County. During well drilling
activities, drilling mud and cuttings are discharged into a clay-lined sump at the power plant
facility permitted by the RWQCB, where water is evaporated. Once the sump materia is
free of liquids, it will be collected and disposed of at the proposed Monofill Facility.
During operation of geothermal power plants, the brine clarification process generates
about 0.5 cubic yards per day per megawatt of filter cake. Once the proposed Monofill
Facility isin operation, filter cake will be loaded into a truck trailer and kept onsite. When
the trailer isfull, it will be hauled to the Menofill Facility. Presently, the filter cake is used
for making concrete for onsite uses at existing power plants.

Currently, the only available method of disposing of the mud sump material isto dispose of
itin aClass | hazardous waste landfill located approximately 5 miles east of the proposed
Monofill Facility. Since this material is nonhazardous, it is proposed that this material be
disposed of at the Monofill Facility.

Filter cake and drilling solids will be delivered by covered trucks from the Salton Sea area.
The trucks will travel down Gentry Road, turn on Bowles, Lack, and Bannister roads,
connect with SR-86, and finally follow the private road to the Monofill site. Four to six
trucks per day will be transporting filter cake, an additional four to six trucks per day will
be transporting drilling solids. Each of the trucks will be capable of hauling about 25 cubic
yards of material. The covered load will be transported to the Monofill area where the load
will be visually inspected and analyzed as required.

A material tracking and shipping system will be used for the hauling and disposal of all
filter cake and mud sump materials as approved by the County. The generator, hauler, and
disposer will certify compliance with requirements for documenting the proper handling of
al materials to be stored/disposed of at the site.

After inspection, the material will be unloaded into the monofill. A diesel-powered
bulldozer with aroller will be used to grade and compact the material. Water will be added,
if necessary, when the material is placed, graded, or compacted to minimize dust generated
during operations. In addition, the placed and stored material will then be sprayed, at the
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end of the day with a soil sealant polymer. The polymer penetrates the material and creates
a stable crust which protects the material from wind. If wind speeds exceed 13 miles per
hour, the handling of geothermal filter cake and mud sump materials will cease. If wind
speeds exceed 21 miles per hour all site activities which generate dust will cease. A
monitoring station will be locatedonsite to record wind speed and direction. This station
will employ a series of lighted switch connections with theonsite office trailer, whereby
switches will illuminate when critical wind speeds (i.e., 13 and 21 mph) are exceeded. The
wind monitoring station will be designed and operated to conform with al applicable Air
Pollution Control District (APCD) requirements.

During operation, 2 to 6 people will be employed at the proposed Monofill Facility. The
site will accept material 12 hours per day, 7 days per week, or as approved. Once
unloaded, the trucks will return to the geothermal power plantsin the Obsidian Butte area.

2.5 CLosuRE PROCEDURE

Existing law requires any person operating a solid waste landfill, as defined, on
January 1, 1988, to submit a closure plan and a postclosure maintenance plan, as
specified, to the enforcement agency, as defined. The owner and operator are required to
close and maintain the landfill during postclosure in accordance with those plans approved
by the various enforcement agencies.

A closure plan means a plan describing the procedures to close and seal a solid waste
landfill, prepared by the owner or operator in accordance with any permit conditions and
standards which may be required by an enforcement agency, a regional water board, or the
state water board.

A postclosure maintenance plan means a plan prepared by the owner or operator of a solid
waste landfill to maintain the landfill for at least 30 years after closure in accordance with
any permit conditions and standards which may be required by the CUP enforcement
agency, aregiona water board, or the state water board.

The enforcement agencies for closure of the proposed Monofill Facility will be the Solid

Waste Management Board, Imperial County Planning Department, Imperial County Health
Department, and RWQCB, Colorado River Region. The County of Imperial and the
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RWQCB have authority to close the proposed Monofill Facility in the event of
noncompliance.
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SECTION 3
DESCRIPTION OF BASELINE ENVIRONMENT; ANALY SIS OF
IMPACTS, AND DISCUSSION OF MITIGATION MEASURES

3.1 GEoLOGY

Preliminary geotechnical investigations of the project site were conducted by Targhee
(1988). Specific methodology involved literature search, field reconnaissance and
mapping, subsurface exploration and sampling, laboratory analysis, and data interpretation.
This investigation is summarized below, with the complete text available for review at the
Imperial County Planning Department. Additional data sources for the following analysis
include: Borchardt 1984; California Division of Mines and Geology (CDMG) 1985;
California Institute of Technology (Cal Tech) 1987; Crowell and Sylvester 1979; Elders
1979; Gilmore and Castle 1983; Greensfelder 1974; Hill 1977; Jones and Jones 1987;
Kahle et a. 1988; Kleinfelder 1988; McEuen and Pinckney 1972; Morton 1977; Ploessel
and Slosson 1974; Real et a. 1979; Seed and Idriss 1970; and United States Geological
Service (USGS) 1980.

3.1.1 Geologic Setting

The project site is located within the Salton Trough, a structural basin comprising the
northern extension of the Gulf of California Rift Zone (Elders 1979). TheSalton Trough
consists of a depressed crustal block within a complex plate boundary zone. The primary
structural features of this zone are a series of parallel transform faults including the San
Andreas, San Jacinto, and Elsinore fault zones (Figure 3-1).

Geomorphically the Salton Trough consists of a low-lying alluvial basin characterized by
internal drainage and relatively low relief. Typical stratigraphy incorporates up to
21,000 feet of Late Cenozoic sediments and metasediments deposited primarily by the
Colorado River (Gilmore and Castle 1983). Additional sources of sedimentation include
wind and lake (lacustrine) deposition and the erosion of adjacent highlands.

The project site is characterized by generally low-lying level topography. Surface

elevations range from approximately 40 to 140 feel below mean sealevel (MSL), with a
dight southwest to northeast gradient across the site.
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3.1.2 Stratigraphy

Surface exposures within the project site consist of recent aluvia and eolian (wind derived)
deposits, as well as ancient shoreline and lacustrine materials associated with Cahuilla Lake
(Figure 3-2). These units overlie a generally unconformable sequence of Quatemary
through Paleozoic strata, and may extend locally to depths of up to several hundred feet,

Detailed geologic mapping and cross sections of the project site and vicinity areincluded in
the geotechnical report as Figures 6 through 11 (Targhee 1988). Brief descriptions of
surficia units and anticipated underlying strata are provided below in order of increasing
age, with additional description located in the geotechnical report

Quaternary AQuaternaryajdlluvium is defined here to include unconsolidated
recent silt, sand, and gravel deposits associated with the larger ephemeral stream courses
onsite. These deposits are generaly limited to several meandering washes which traverse
the site from southwest to northeast.

Quaternary Eolian Deposits (Qd). Eolian deposits consist of significant accumulations of

recent wind blown sand and silt, typically in the form of dunes. Active dune structures
incorporating unconsolidated and mobile sand and silt deposits are limited to the extreme
southeast comer of the Site.

Quatemarv Mixed Alluvium (Qa). Mixed alluvium includes unconsolidated recent silt, '

sand, and gravel deposits associated with minor washes and sheet flow areas, minor eolian
deposits, and less extensive shoreline and lacustrine materials. These materials are widely
exposed throughout the project Site.

Quatemarv_Shoreline Deposits (Qs). These deposits consist of unconsolidated sand and

gravel ridges associated with Pleistocene/Holocene Cahuilla Lake. Fine material is
generally absent and mollusk and gastropod shell fragments are common. Shoreline
deposits are present in the southern and east-central portions of the site in the form of low
east-west trending ridges.

Quatemarv Brawley Formation (Qb), The Brawley Formation consists localy of

interbedded massive silty clay, clayey silt, and fine sand units of lacustrine origin.
Relatively small exposures of the Brawley Formation occur throughout much of the project
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site, with these strata likely underlying the entire area. Regionally, the Brawley Formation
attains a maximum thickness of approximately 2000 feet and has been interpreted as late-
Pliocene to mid-Pleistocenein age.

Undedbwinetpits. The project site is underlain by a thick, generally unconformable
sequence of primarily nonmarine tertiary sedimentary strata including the Borrego, Palm
Spring, and Imperia formations. Unconformably underlying these units are Tertiary
volcanic units and Mesozoic granitic basement rocks associated with the southern
Cdlifornia batholith. Descriptions of stratigraphic units in the project site vicinity and the
Imperial Valley regionin general can befound in Morton (1977).

3.1.3 Ground Water

Ground water was encountered in two exploratory borings on the project site during the
geotechnical investigation, including two in the immediate vicinity of the proposed
storage/disposal facilities. Water levels ranged from 48 to 63 feet below the surface, with
observed depths of 53 and 63 feet at two locations considered the most representative of
static water conditions (as these areas were alowed additional time to stabilize before
measurement). Measurements in other excavations may vary dightly from static water
levels due to capillary action and/or confining overlying strata(Targhee 1988).

3.1.4 Structure/Seismicity Setting
3.1.4.1 Structure

The project site is located within the Salton Trough, a structural basin located within a
complex plate boundary zone. Prominent structural features of the Salton Trough include a
series of generally parallel northwest-southeast trending transform faults, and a number of
inferred crustal extension zones |ocated between certain transform faults.

Transform faulting in the Salton Trough region is characterized by strike-dlip (horizontal)
displacement and a lack of surficial expression (i.e., surface breaks, pressure ridges, offset
stream courses, etc.). Some of the more active faults do exhibit surface expression,
however, with a number of horizontal and vertical displacements clearly visible. Several
active and potentially active faults are located within the project site vicinity as depicted on
Figure 3-3. Active faults are defined as those exhibiting historic activity or displacement of
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Holocene deposits (i.e., 11,000 years or less in age), while potentialy active faults
displace Pleistocene (2 million years or lessin age) but not Holocene strata (CDM G 1985).
Additional descriptions of major active and potentially active faults in the project site
vicinity are provided in Tables 3-1 and 3-2.

A number of inferred crustal extension or spreading zones are located between portions of
the Imperial, Brawley, Calipatria, and San Andreas faults (Figure 3-3). These areas mark
complex structural boundaries where extensional forces produce crustal spreading or
rifting. This same general phenomena is responsible for the separation of the Baja
California peninsulafrom mainland Mexico, athoughcrustal extension within theSalton
Trough is compounded by additional tectonic movement such as uplift, subsidence, tilting,
and folding of local strata (Crowell and Sylvester 1979).

Severd local Holocene fault traces are also located within the project site and immediate
vicinity (Figure 3-2 of this document and Figure 6 of the geotechnical report). These
faults are more limited in extent than the regional structures described above, and are
generally assigned alower potential for seismic activity and magnitude. An exception to
thisis the Elmore Desert Ranch Fault, which apparently comprises a branch of the
Superstition Hills Fault (Targhee 1989). This structure trends generally northeast-
southwest from the western terminus of the Superstition Hills Fault, and passes within
approximately 1 mile east of the project site. The Elmore Desert Ranch Fault has been
assigned a maximum credible earthquake magnitude of 7.0 (Table 3-I).

Portions of the Elmore Desert Ranch Fault (3 miles northeast of the project site) and the
Superstition Hills Fault (5 miles southwest of the project site) are located within Alquist-
Priolo special studies zones. These zones delineate areas of active faults traces, and are
established by the CDMG (pursuant to Public Resources Code § 2621 et seq.) to prohibit
the location of developments and structures for human occupancy across such faults
(CDMG 1985). No Alquist-Priolo specia studies zones are located within the project site
itself.

Two minor fault traces are located within the project site as depicted in Figure 3-2.
Subsurface exploration of these structures identified near-vertical fracturing of Holocene
clay beds, although evidence of recent fault movement was limited tcoffsite areas in the
southern portion of Section 33 (Targhee 1989).
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Table 3-1
MAJOR REGIONAL FAULTS AND SEISMICITY DATA

Minimum Distance Maximum Approximate  Estimated Repeatable  Estimated Maximum
and Direction from Credible Peak Ground High Ground Mercali Scale
Fault Site (Miles) Earthquake!  Acceleration* Acceleration3 Intensity4
Active Faults
San Andreas 20 Northeast 7.5 0.275 0.180 Vil
Brawley 12 Northwest 7.0 0.290 0.190 vII
Imperial 18 Southeast 7.2 0.275 0.180 VI
Superstition Hills
(Elmore Desert Ranch) 1 Southeast 7.0 0.60 0.40 IX
San Jacinto
(Coyote Creek) 12 Southwest 7.2 0.310 0.20 VIII
Elsinore 25 Southwest 7.5 0.210 0.210 VI
Poten tiallv Active Faults
Cdipatria 18 Northeast 7.5 0.290 0.190 VIII
Sand Hills 35 East 75 0.150 0.150 v
Superstition Mountain 10 Southwest 7.0 0.360 0.234 VII-IX
Laguna Salada 25 Southwest 7.25 0.175 0.175 VI-VII

IRichter Magnitude, from Balderman (1989) and Kleinfelder (1988)

*From Greensfelder (1974) and Balderman (1989)

3From Ploessel and Slosson (1974)

41n association with peak ground acceleration, from USGS (1980); also see Table 3-2
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Table 3-2
THE MODIFIED MERCALLI SCALE OF EARTHQUAKE INTENSITIES

then the
intensity is:

If most of these effects
are observed

Earthquake shaking not felt. But people may
observe marginal effects of large distance
earthquakes without identifying these effects as I
earthquake-caused. Among them: trees, structures,
liquids, bodies of water sway slowly, or doors
swing slowly.

Effect on people: Shaking felt by those at test.
especially if they are indoors, and by those on
upper floors.

Effect on people: Felt by most people indoors.
Some can estimate duration of shaking. But many
may not recognize shaking of building as caused by
an earthquake; the shaking is like that caused by
the passing of light trucks.

m

Other effects: Hanging objects swing.
Structural effects: Windows or doors rattld. IV
Wooden walls and frames creak.

Effect on people: Felt by everyone indoors. Many |
estimate duration of shaking, but still may not
recognize it as caused by an earthquake. The
shaking is like that caused by the passing of heavy
trucks, though sometimes, instead, people may feel
the sensation of a jolt, as if a heavy ball had struck \ %4
the walls.

Other effects: Hanging objects swing. Standing

autos rock. Crockery clashes, dishes rattle or
glasses clink.

Structural effects: Doors close, open or swing.
Windows rattle. -

Effect on people: Felt by everyone indoors and by’ ]
most people outdoors. Many now estimate not
only the duration of shaking but also its direction
and have no doubt as to its cause. Sleepers
wakened.

Other effects: Hanging objects swing. Shutters or
pictures move. Pendulum clocks stop, start or
change rate.  Standing autos rock. Crockery

clashes, dishes rattle or glasses clink. Liquids

disturbed, some spilled. Small unstable objects

displaced or upset

Structural effects: Weak plaster and Masonry D*
crack. Windows break. Doors close, open or
swing.

o |

Felt by everyone. many are "
People walk

Effect on people:
frightened and run outdoors.
unsteadily.

Other effects: Small church or school bells ring.
Pictures thrown off walls, knicknacks and books off
shelves. Dishes or glasses broken. Furniture
moved or overturned. Trees. bushes shaken
visibly, or heard to rustle.

Structural effects: Masonry D* damaged, some
cracks in Masonry C*. Weak chimneys break at
roof line.  Plaster, loose bricks, stones, tiles
cornices. unbraced parapets and architectural
ornaments fall. Concrete irrigation ditches
damaged. -

If most of these effects
are observed

Effect on people: Difficult to stand. Shaking *
noticed by auto drivers.

Other effects: Waves on ponds, water turbid with
mud. Small slides and caving in along sand or
gravel banks. Large: bells ring. Fumiture broken.
Hanging objects quiver.

Structural effects: Masonry D* heavily damaged;
Masonry C* damaged. partially collapses in some
cases; some damage to Masonry B*; none to
Masonry A*. Stucco and some masonry walls fall.
Chimneys, factory stacks, monuments, towers,
elevated tanks twist or fall. Frame houses moved
on foundations if not bolted down; loose panel
wals thrown out. Decayed piling broken off.

Effect on people: .
ground.

Other effects: Changes in flow or temperature of
springs and wells. Cracks in wet ground and on
steep slopes. Steering of autos affected. Branches
broken from trees.

Structural effects: Masonry D* destroyed;
Masonry C* heavily damaged, sometimes with
complete collapse; Masonry B* is seriously
damaged. General damage to foundations. Frame
structures, if not bolted, shifted off foundations.
Frames racked. Reservoirs seriously damaged.
Underground pipes broken. -

Effect on people: General Panic.

Other effectss Conspicuous cracks in grotmd. In
areas of soft ground, sand is ejected through holes
and piles up into a small crater, and, in muddy
areas, water fountains are formed.

Structural effects: Most masonry and frame
structures destroyed along with their foundations.
Some well-built wooden structures and bridges
destroyed.  Serious damage to dams, dikes and

embankments. Railroads bent slightly. -

Effect on people: General panic.

Other effects: Large landslides. Water thrown on
banks of canals, rivers, lakes. etc. Sand and mud
shifted horizontally on beaches and flat land.
Structural effects: General destruction of buildings..
Underground pipelines completely out of service.
Railroads bent greatly.

Effect or people: General panic.

Other effects: Same as for Intensity X.

Structural effects: Damage nearly total, the ultimate
catastrophe.

Other effects: Large rock masses displaced. Limes
of sight and level distorted. Objects thrown into
air.

*Masonry A: Good workmanship and mortar,
reinforced, designed- to resist latera
forces.

*Masonry B:  Good workmanship and mortar,
reinforced.

*Masonry C. Good workmanship and mortar,
unreinforced.

*Masonry D: Poor workmanship and ‘mortar and

weak materials, like adobe.

General fright. People thrown to™]

then the
intensity is:

X1

X1

3-9




3.1.4.2 Seismicity

The Salton Trough is one of the most seismically active regions in the world. Perceptible
earthquakes (Richter magnitude of approximately 3.0 and above) are a regular occurrence
and numerous microearthquakes (Richter magnitude of 2.9 or less) are recorded daily (Cal
Tech 1987).

Seismicity in the Salton Trough is generally characterized by two types of activity:
mainshock-aftershock sequences (i.e., large-scale seismic events) and earthquake swarms.
Earthquake swarms typically consist of afew tens to afew hundred low magnitude events
occurring very close together in time and space. Swarms are not associated with large
selsmic events, but rather may be attributable to shear stress related to the emplacement of
magnetic dikes in areas of crustal extension (Hill 1977). Current evidence suggests that
both large-scale and earthquake swarm activity can occur along the same structure (as
demonstrated by events along the Imperial Fault), athough larger earthquakes are normally
located on major faults and swarms tend to occur along parallel offset faults associated with
inferred areas of crustal extension (Elders 1979).

Large-scale events (i.e., other than swarm-type earthquakes) often occur in mainshock-
aftershock sequences, with the second earthquake (aftershock event) averaging
approximately one magnitude less than the first (mainshock event). From 1852 to 1988, at
least 27 earthquakes with estimated Modified Mercalli intensities of VI or greater have
occurred within the Salton Trough (Kahle et al. 1988, Cal Tech 1987, Redl et al. 1979,
McEuen and Pinckney 1972).

The most recent major earthquakes (6.0 or greater in magnitude) in the Salton Trough
region occurred in November 1987 along the Elmore Desert Ranch and Superstition Hills
faults. These events generated magnitudes of 6.2 (11/23/87, Elmore Desert Ranch Fault)
and 6.6 (1 1/24/87, Superstition Hills Fault), located approximately 2 and 5 miles south of
the project site, respectively. It isestimated that these events produced nearby peak ground
accelerations of over 0.5 g (Targhee 1988, see discussion on ground acceleration below
under Geologic Hazards), with associated Modified Mercalli intensities of VIII or IX
(Table 3-2). It is anticipated that ssimilar earthquakes would be capable of producing
significant effects on the project site (Table 3-2). Because of the proximity and earthquake
potential of the Elmore Desert Ranch and Superstition Hills faults, they are considered the
most likely source of maximum potential seismic impacts on the project site. .A number of
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other mgjor fault structures are located in the project site vicinity and could generate
significant seismic effects. The location and earthquake potential of selected mgjor faults
within the project site region are summarized in Table 3-I.

3.1.5 Existing Geologic Hazards

Existing geologic hazards associated with the project site include seismicity and geologic
and soil stability as described below.

3.1.5.1 Seismic Hazards

The areaiswithin an active seismic region subject to regular earthquake events, resulting in
potential seismic hazards as described below.

Ground Rupture. Seismically-induced ground rupture is defined as the physica
displacement of surface deposits in response to earthquake-generated seismic waves.
Recent ground rupture was not observed on the project site during geotechnical
investigation (Targhee 1988). The potential for seismic activity (and ground rupture)
originating on faults within the site is considered low due to their small extent. Ground
rupture may occur along project area faults, however, in response to activity along larger
regional structures. The November 1987 earthquakes along the Superstition Hills Fault
produced surficial ground rupture along a number of nearby structures, including the
Elmore Desert Ranch Fault and several small unnamed faults west and south of the project
Site (Targhee 1988, Kahle et al. 1988).

Ground Acceleration. Ground acceleration is an estimation of the peak bedrock or ground
motion associated with a specific earthquake event. It is expressed in terms of "g" forces,
where"g" equal s the accel eration due to gravity. Acceleration can be measured directly
from seismic events or calculated from magnitude and fault distance data. Calculated
ground acceleration parameters for the project site from maximum credible and probable
earthquakes along selected faults are given in Table 3-I. Estimated Modified Mercalli
intensities (derived from ground acceleration values) associated with these earthquake
events are also listed in Table 3-I. Severe or extended ground accelerations can produce a
variety of adverse structural effects, as described in Table 3-2. Potentially significant
adverse effects from ground acceleration would be associated primarily with major
earthquakes along regiona faults (Table 3-1). Large earthquakes along more extensive
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faults (e.g., the San Andreas Fault Zone) can produce ground accelerations with longer
wavelengths and durations than smaller faults, even though the latter structures may be
closer and thus generate greater peak acceleration values. Both the wavelength and
duration of seismic waves can contribute to the destructive potential of individual
earthquake events.

Based on observed and calcul ated data, the maximum anticipated ground accel eration value
on the project site is projected as 0.60 g associated with a magnitude 7.0 event along the
proximal extent of the Elmore Desert Ranch Fault (Targhee 1989). Such an event would
likely generate Modified Mercalli intensities of 1X or more, potentially resulting in avariety
of adverse effects (Table 3-2).

Liguefaction and Dynamic Settlement: Liquifaction and dynamic settlement of
unconsolidated materials can be caused by a strong vibratory motion resulting from seismic
activity. Loose, granular soils are most susceptible to those effects, while the stability of
silty clay and clay materials is generaly not as affected by vibratory motion. Among
granular materias, finer textured varieties are more susceptible to liquefaction and
settlement than coarse-grained types, and sediments of uniform grain size are more likely to
liquefy than well-graded materials. Additionally, liquefaction is generally restricted to
saturated or near-saturated materials at depths of less than 100 feet (Seed and Idriss 1970).

Preliminary analysis indicates that most portions of the project site expose or are underlain
by clayey deposits which are not readily susceptible to liquefaction and settlement impacts.
Local exposures of sandy aluvia and/or eolian materials, however, may represent isolated

areas of greater liquefaction and dynamic settlement potential.

Landdliding. Seismically-induced landdliding is not considered a significant hazard on the
project site due to the predominantly level topography.

3.1.5.2 Nonseismic Hazards

Nonseismic geologic hazards include a number of potential physical and chemical effects
such as compaction, expansion, erosion, and reactive soils.

Compaction. Loose, well-graded soils (especially those containing oversize materials) can
be subject to compaction and settlement hazards, including differential compaction (i.e.,
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varying degrees of settlement over short distances). These effects are often accentuated by
cut and fill operations, and are a critical concern in terms of structural integrity. A number
of mechanisms may produce compaction effects including tectonic subsidence,
hydrocompaction (saturation of dry unconsolidated sediments), significant withdrawal of
fluids from porous media, or collapse into natural or man-made subsurface cavities.
Preliminary investigation of the project site noted mostly firm, equigranular sediments not
likely to be subject to significant compaction and settlement hazards (Targhee 1988).

Expansiopiments encountered during preliminary geotechnical investigation
contain significant quantities of clay (Targhee 1988). These materials may exhibit
expansive (shrink-swell) characteristics due to the water-holding capacity of clay minerals.
Significant shrink-swell behavior can adversely affect the integrity of foundations, fill
dopes, and associated structures.

Erosion. Erosional processes in the project site and vicinity are related primarily to storm
runoff and eolian activity. Runoff on the site is largely confined to a number of small
ephemera drainages trending generally northeast-southwest. Channel walls and banks in
these washes are subject to erosiona impacts during larger storm events due to their often
intensive nature. Some erosional effects may also occur outside of drainage channels as a
result of sheet flow runoff. Such impacts would be expected to be minor, however, due to
the presence of generally level topography and cohesive surficial deposits.

Eolian-generated erosion is associated with the occurrence of seasonally high wind speeds
in the project vicinity. Finer grained silt, sand, and clay materials are susceptible to
transport and redeposition by high winds, especially if disturbed by grading, vehicular
travel, etc.

Reactive Sails. Surficial deposits on the project site are ostensibly alkaline in nature and
may contain soluble sulfates and chlorides and/or exhibit low resistivity. Soils with these
characteristics can produce corrosive effects to subsurface facilities such assteel or concrete
foundations and pipelines. No such effects are currently known in the project site vicinity.

3.1.6 Geologic Impacts

The proposed storage/disposal facility was designed in conformance with the requirements
for Class Il waste management units listed in California Administrative Code
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Sections 2530-32 and will exceed Class Il requirements. These statutes require the
following design parameters related to geology/seismicity:

Underlying natural geologic units must exhibit permeability of not more than
1 x 10-6 cm/sec.

. Storage/disposal facilities must be set back a minimum of 200 feet from all
active fault traces.

. Units must be designed, constructed, and maintained to preclude failure from
“rapid geologic change.” This phraseis defined in the regulations as “ alteration
of the ground surface through such actions as landdlides, subsidence, and
faulting.”

. Units must be designed, constructed, and maintained to preclude failure from
tsunamis (tidal waves).

. All wastes must be located a minimum of 5 feet above the highest anticipated
elevation of underlying ground water.

The preliminary geotechnical investigation did not identify any impacts that would preclude
development of the proposed project, although a number of potentialy significant impacts
were noted. These related to seismicity, geologic and soil stability, and the presence of
local ground-water reservoirs. The following evaluation of these potential effects
incorporates the described regulatory design requirements for Class Il waste management
units.

3.1.6.1 Seismic Hazard Impacts

Ground Rupture. Geotechnical analysis of the project site involved a number of subsurface
excavations designed to identify and date potential fault structures on the project site.
These investigations documented the presence of 3 active (Holocene) fault traces within
Section 33, including one structure which was previously unmapped (Figure 3-2 and
Targhee 1988). This previously unknown fault is located within the project site, adjacent
to the proposed location of the storage/disposal cells. Pursuant to California Administrative
Code requirements, proposed siting of these facilities has been set back 200 feet from the
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trace of the subject fault. Additional subsurface exploration did not identify any evidence
of faulting for a distance of over 1000 feet to the east of the subject fault (Targhee 1988).
Accordingly, it is concluded that no active fault traces are located within 200 feet of the
proposed project facilities, and no significant effects associated with ground rupture are
anticipated.

Ground Ac¢-. Anticipated peak ground accelerations for maximum credible

earthquakes along major faults in the project site vicinity are listed in Table 3-. The

maximum peak ground acceleration anticipated for the site is 0.60 g associated with a
7.0 magnitude earthquake aong the Elmore Desert Ranch segment of the Superstition Hills

Fault. Such an event would be expected to result in Modified Mercalli intensities of

approximately 1X, which could result in significant damage to reservoirs, embankments,
and underground facilities (Table 3-2). The proposed structures incorporate the use of

sloped embankments and subsurface drainage and liner facilities which may be subject to

such potential impacts.

An additional potential concern involves the concept of repeatable high ground accelerations
on the project site. Evauation of repeatable high ground acceleration involves
consideration of the full extent of ground acceleration values and durations (as opposed to a
single high peak). The basic rationale for inclusion of repeatable high ground acceleration
in the evaluation of seismic effects is that a single peak of intense motion (peak
acceleration) may contribute less to cumulative damage potentia than severa cycles of less
Intense shaking (Ploessel and Slosson 1974). Repeatable high ground acceleration is
generally given as 65 percent of peak acceleration values for areas within 20 miles of an
earthquake epicenter and approaching 100 percent at greater distances (Ploessel and
Slosson 1974). Estimated repeatable high ground accelerations for maximum credible
earthquakes along major faultsin the project site vicinity are listed in Table3- 1.

Liquefaction and Dynamic Settlement. No significant effects related to liquefaction and

dynamic settlement are anticipated for the proposed project facilities due to the clay content
of most surficial and underlying deposits in the vicinity. In the event that localized granular
cohesionless materials (e.g., in aluvia washes) are encountered during project
implementation, a number of standard measures are available (e.g., overexcavation and
replacement with structural till) to mitigate potential liquefaction and dynamic settlement
impacts below levels of significance. These measures would be identified during grading
or construction by the geotechnical consultant (see Mitigation Measures).
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Landsliding. No significant effects related to seismically-induced landdliding are expected
from implementation of the proposed project due to the generally level nature of onsite
topography. The proposed facilities do, however, incorporate a number of sloped
embankments which are potentially subject to seismically-induced failure. Proposed design
parameters include measures to mitigate these potential effects such as the use of approved
and properly compacted fill (per direction by the geotechnical engineer), and incorporation
of additional stabilizing techniques (e.g., buttressing or concrete facing) to meet seismic
design specifications (see Mitigation Measures). Assuming these methods are properly
implemented, no significant effects to proposed embankments are expected in response to
seismic loading.

Tsunamis and Seiches. The proposed facilities would not be subject to impacts from
tsunamis (tidal waves) dueto their inland location.

Earthquake-induced seiches are the result of seismic waves producing massive wave-like or
oscillatory movement in restricted bodies of water such as bays or lakes. The only sizeable
body of water in the project vicinity is the Salton Sea, |ocated approximately 4 miles
northeast of the site. Because of this distance and the associated difference in elevation (the
project site is approximately 100 feet higher in elevation than theSalton Sea) no impacts
from seiches in the Salton Sea are expected.

The storage/disposal facilities themselves will not contain free liquid and thus are not
subject to seiche effects.

3.1.6.2 Nonseismic Hazard Impacts

Compaction. No significant impacts related to compaction are anticipated from project
implementation due to the generally firm, equigranular nature of most onsite sediments. |f
localized areas susceptible to compaction are encountered during grading or construction
activities, it is anticipated that these potential effects can be mitigated through standard
construction techniques (e.g., overexcavation and replacement with compacted structural
fill) per direction by the geotechnical engineer (see Mitigation Measures).

Expansion. Project facilities may be subject to the effects of expansive soils due to the
clayey nature of most surficial materials onsite. Design criteria for the proposed project
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include the requirement that underlying geologic materials have permeabilities of
1 x 10-6 cm/sec or less (Targhee 1988). This essentially restricts such underlying strata
to clays, which may be subject to expansive behavior as described above. Because of the
necessity to locate Class |1 waste management units in areas underlain by clay deposits,
possible mitigation for expansive effects excludes the standard practice of removal and
replacement with nonexpansive fill. A number of other potential methods are available,
however, to reduce expansive behavior below levels of significance. These include
techniques for soil moisture control (whereby moisture is prevented from moving into or
out of expansive materials) to maintain constant moisture contents, and the addition of
chemical stabilizing or cementing agents (Borchardt 1984, Jones and Jones 1987). The use
of these techniques would require site-specific investigation and design by a qualified
geotechnical consultant to ensure both mitigation of expansive effects and retention of
required permeabilities. The preliminary geotechnical investigation did not identify
expansive behavior as a potential problem in facility design or implementation. This issue
should, however, be investigated and the result incorporated into final project design (see
Mitigation Measures).

Erosion. The proposed project facilities may be subject to both fluid and wind erosion
impacts. Specificaly, the site of both the proposed storage/disposal facilities and the
associated access road are crossed by minor drainage channels. Storm runoff in these
channels could result in erosion of disturbed areas, road foundations, fill slopes, etc. The
proposed project design incorporates measures to mitigate these potential effects, including
the use of a protective berm to divert runoff around storage/disposal facilities, excavation of
a borrow ditch on the up-slope side of the access road, and construction of the road at
channel bottom elevation (to avoid the use of culverts or bridges) within crossings. Further
protection at road/drainage crossings will be provided by the use of concrete aprons at the
crossing banks and channel bottoms.

Disturbed areas of the project site may be susceptible to wind erosion impacts as described
under existing conditions.

Reactivity. If reactive soils are present onsite they may pose significant adverse effectsto
certain proposed facilities, such as subsurface pipelines, foundations, or leachate systems.
The potential for corrosive soils should be investigated by a qualified geotechnical
consultant and the results incorporated into final project design. If reactive soils are
encountered, it is anticipated that any potential impacts could be mitigated below levels of
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significance by utilizing standard construction techniques (such as the use of corrosion
resistant materials).

Permeabilitv. As described above under Expansion and Existing Conditions, the California
Administrative Code requires that natural geologic materials underlying Class |1 waste
management units exhibit permeability values of 1 x10-6 cm/sec or less. The preliminary
geotechnical investigation of the site identified a thick (minimum 20-foot) underlying layer
of silty clay classified as CH (inorganic clays of high plasticity) in the Unified Soils
Classification System. Clays of this type typically exhibit permeabilities of less than
1 x 10-7 cmy/sec, which would satisfy California Administrative Code requirements for the
proposed project facilities.

Ground-water Depth. California Administrative Code requirements for Class |1 waste
management units stipulate that all wastes must be located at least 5 feet above the highest
anticipated elevation of underlying ground water. The preliminary geotechnical
investigation of the site encountered ground water at depths ranging from 48 to 63 feet
below the surface, with static ground water depths estimated at 53 to 63 feet (Targhee
1988). This depth of ground water would satisfy California Administrative Code
requirements within the proposed design scenario.

3.1.7 Mitigation Measures

The proposed project incorporates a number of design features intended to meet the
Cdifornia Administrative Code reguirements for Class Il waste management units and to
mitigate potential impacts identified during preliminary geotechnical investigation. A
number of additional measures are identified below which will be incorporated into project
design/approval to ensure adequate impact mitigation. Several of these relate to and/or will
be supplemented by detailed geotechnical analysis conducted as part of
grading/congtruction activities. Assuming al identified measures are properly
implemented, it is anticipated that the proposed project will not result in significant
unmitigated impacts related to geology, seismicity, or geologic hazards.

Final project design shall comply with al California Administrative Code,

Title 24, Uniform Building Code, and RWQCB and County of Imperia
standards regarding the nature, location, and construction of proposed facilities.
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Project design shall incorporate peak ground acceleration loading values of
0.60 g unless modified recommendations are provided by the geotechnical
consultant.

Final project design shall incorporate all measures deemed appropriate by the
geotechnical engineer on the basis of existing and future site-specific
investigations. Additional analysis of the project site should be conducted to
evaluate potential impacts associated with repeatable high ground acceleration,
localized liquefaction potential, expansive and reactive soils, and wind
generated erosion. Mitigation measures derived from these analyses may
include the following types of requirements:

- Overexcavation of unsuitable base materials and replacement with approved
and properly compacted structura fill.

- Use of moisture, chemical, engineering, and/or drainage methods to control
expansive behavior of underlying clay soil, if appropriate.

- Use of nonsteel or coated (usually polyethylene encasement) steel conduits,
sulfate resistant cement, or other protective materials in areas of corrosive
soils.

- Appropriate design of fill slopes associated with berms, storage/disposal
facilities, building pads, etc., to minimize potential seismically induced
landdliding. This may include measures such as establishing maximum
slope grades and the use of stabilizing materials or buttressing.

- Proper design of surface and subsurface drainage devices.

- Initiation of settlement monitoring if appropriate.

- Appropriate design, location, and construction of erosion control methods
and devices.

- Scarification of all compacted areas to reduce erosion potential.
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- Identification of appropriate wind erosion mitigation measures (if necessary)
such as the use of chemical or physical stabilizers, appropriate operating
schedules, etc.

3.2 HybroLoGgY/ WATER QUALITY

Preliminary hydrological analyses of the project site were conducted as part of the

Conditional Use Permit Application (Targhee, Inc. 1988) and geotechnical investigation
described in Section 3.1. These analyses involved literature search, floodplain mapping,

subsurface (groundwater) exploration, and data interpretation. The results and

recommendations of these hydrologic investigations are included in the proposed project
design in the form of facilities such as protective berms, multi-layered liners, and dual

leachate collection systems (see Section 2, Project Description). The hydrologic

investigations of the project site are summarized below. Additional data sources utilized for

the following evaluation include: California Regional Water Quality Control Board

(RWQCB) (1984), County of Imperia (1985, 1973), Imperial Irrigation District (1988),

and WESTEC Services, Inc. (1988, 1979).

3.2.1 Hydrologic Setting
3.2.1.1 Surface Water

The project site is located within the Anza-Borrego Planning Area of the West Colorado
River Basin, one of 16 statewide hydrographic planning units established by the State

Water Resources Control Board (Figure 3-4). Much of the basin’s interior drainage flows

into the Salton Sea, an artificial saline lake formed as aresult of agricultura diversion from

the Colorado River.

Surface drainage in the project site vicinity flows to the Salton Sea through a number of
generally intermittent stream courses including San Felipe Creek and Carrizo Wash. The
San Felipe Creek isin a separate drainage area from the immediate project site. Portions of
San Felipe Creek near the Salton Sea exhibit perennia flow, likely as aresult of locally
shallow groundwater tables. Average runoff volume in San Felipe Creek (northeast of the
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project site) over a lo-year period ending in 1983 was 3,150 acre-feet per year* (RWQCB
1984).

Average annual precipitation in the project site region is generally less than three inches,
and occurs primarily during infrequent summer thunderstorms (RWQCB 1984).

Individual storm events are often intense in nature, however, and combine with generally

low infiltration rates to produce rapid (often sheeted) overland runoff flows into low-lying

drainages.

Drainage within the project site and immediate vicinity occurs through a number of small
intermittent stream channels flowing generally southwest to northeast. The project site asa
whole slopes gently to the northeast and comprises part of an aluvial fan structure derived
from the Superstition Hills to the south. A relative topographic high in the southeast comer
of Section 33 splits the majority of runoff flowing from the south. Runoff flowing east is
routed completely around the project site, while runoff moving west turns back to the
northeast through Section 33 (Figure 3-5). Much of this runoff flows through two primary
intermittent washes which traverse the western portion of the project site. These drainages
are braided in nature, with several smaller washes located in the area of proposed
construction. Onsite drainage courses are relatively small in size, with maximum depths of
approximately 3.5 feet for narrow washes and 1 to 1.5 feet for channels exceeding 20 feet
in width (Targhee, Inc. 1988).

Floodplain mapping of the project site vicinity has been conducted by the Federal
Emergency Management Agency (FEMA). Identified 100-year floodplains in the region
are associated primarily with San Felipe Creek and its larger tributaries in areas north and
west of the site. No mapped 100-year floodplains extend into the project site, with the
closest such floodplain located approximately one mile to the west along an unnamed
tributary to San Felipe Creek (Targhee 1988). Portions of the project site are considered
subject to flooding hazards, however, due to the intense and often sheeted nature of local
storm runoff. The 24-hour PMP storm flow values anticipated within the area for the
Monofill is 13.3 inches or approximately 328 cubic feet per second (cfs), or around
147,236 gallons per minute (gpm) (see Figure 3-5) (DOW Chemical 1989).

* One acre-foot equals the volume of water necessary to cover an area of one acre with one foot of water, or

approximately 326,000 gallons.
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3.2.1.2 Groundwater

The Imperia Valley region is underlain by athick sequence of predominantly Cenozoic
sedimentary deposits which extend locally to depths of over 20,000 feet. The upper
portion of this sequence consists of several thousand feet of generally non-marine Pliocene
and Quatemary age strata which encompass the major groundwater aquifers in the region.
Total regiona groundwater reserves are estimated at 1.1 to 3 billion acre-feet, including
deep, high-temperature geothermal brines. Total recoverable groundwater is estimated at
approximately 20 percent of reservoir volume (County of Imperial 1985).

Total annual groundwater recharge in the Imperial Valley region is approximately 400,000
acre-feet, with the majority derived from the infiltration of agricultural irrigation (County of
Imperial 1985). Natural groundwater recharge within the Imperia Valley region is derived
primarily from the Colorado River, which provides approximately 17,000 acre-feet per
year. Recharge also occursin natural drainages through direct infiltration of storm runoff,
athough the quantitiesinvolved are relatively minor.

The project site and vicinity are located within the Ocotillo and Lower San Felipe
groundwater subunits of the Anza-Borrego Hydrologic Planning Area. The movement of
shallow groundwater in these areas generally parallels surface flow, trending northeast to
the Salton Sea. Groundwater movements may be locally affected by pumping and geologic
structure, however, resulting in variable flow characteristics. Approximately 10,000 acre-
feet per year of subsurface flow reaches the Salton Sea within the Anza-Borrego Planning
area. Groundwater storage capacity in the Anza-Borrego Planning Unit is estimated at
seven million acre-feet, with safe yield given at approximately 22,000 acre-feet per year
(RWQCB 1984).

Existing groundwater development in the project site vicinity is limited to two upgradient
wells located approximately 5 to 6 miles west: Harper's Well (state well number 125/10E-
26M) and the Mesquite Drill Hole (125/10E-34G). Both wells are located along Kane
Springs Road and apparently have not been used for severa years (Targhee 1988).
Harper’s well is reportedly 320 feet deep and exhibited a water level of 3.4 feet below
surface grade (elevation - 118.4 MSL) in September 1962. The Mesquite drill hole is
approximately 26 feet deep, with free water reported at 21.6 feet below the surface
(elevation -116.6 MSL) in September 1962 (Targhee 1988).
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A total of twelve bucket auger borings were drilled to depths of 20 to 65 feet on the project
site during preliminary geotechnical excavation (Targhee 1988). Groundwater was
encountered in 5 of these borings at depths ranging from 48 to 63 feet below the surface
(Table 3-3). Water levels measured in boring numbers B-l and B-9 are considered the
most representative of static water conditions, as they were measured the day after drilling
allowing additional time for stabilization. Other observed water levels may vary dlightly
due to capillary action and/or confinement by impermeable strata (Targhee 1988). The
location and contouring of measured groundwater levelsin the project site vicinity are
.shown in Figure 3-6.

Table 3-3
OBSERVED GROUNDWATER LEVELS ON THE PROJECT SITE

Depth to Approximate
Boring Number Groundwater (feet) Elevation (MSL)
B-I 53 -165
B-5 48 -167
B-9 63 -171
B-11 63 -178
B-12 58 -180

3.2.1.3 Water Quality

Surface water in the project site vicinity includes storm runoff and minor perennial flows.
Intermittent storm flows tend to be of relatively short duration and high intensity, resulting
in generally high total dissolved solid(TDS) levels and poor water quality. Existing and
potential beneficial uses for surface water in San Felipe Creek include agriculture,
groundwater recharge, recreation, and wildlife habitat (RWQCB 1984), although no
known quantitative information is available. It is assumed that these surface flows are
derived chiefly from shallow groundwater tables due to the lack of sufficient local
precipitation or agricultural irrigation to sustain perennial flows. Water quality parameters
would thus likely be similar to those described below for local groundwater aquifers,
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athough this relationship could be atered by the occurrence of locally perched water tables
or other structural complexities.

The project site and vicinity are underlain by the Ocotillo and Lower San Felipe
groundwater subunits (RWQCB 1984). These basins do not receive substantial infiltration
from agricultural runoff (as described for other portions of Imperial Valley), and
consequently exhibit generally good water quality. Existing and potential beneficial uses
for groundwater in the Ocotillo and Lower San Felipe subunits include municipal,
industrial, and agricultural applications (RWQCB 1984). Table 3-4 provides qualitative
data for groundwater resources within the project site. Groundwater within the project site
generaly exhibits poorer water quality than in the Ocotillo and Lower San Felipe subunits.

Both surface and groundwater flow from the project site vicinity move northeast into the
Salton Sea. This salty lake also receives substantial agriculturally derived runoff and
groundwater influx, resulting in generally poor water quality due to the concentration of
chemicals, nutrients, etc. (Table 3-5).

3.2.2 Impacts
3.2.2.1 Surface Water

The proposed project would alter existing drainage patterns on the project site and the
associated access road through grading and construction activities. Potential impacts from
the proposed project related to surface water include increased on- and offsite runoff
volumes, peak flow rates, flooding hazards, and erosion, as well as atered drainage
patterns, decreased infiltration rates, and effects to existing drainage improvements.

The project site is subject to minor storm flooding effects as discussed in Section 3.2.1.1.
Title 23 of the California Administrative Code (subchapter 15) requires that Class ||
disposal facilities be “designed, constructed, operated, and maintained to prevent
inundation or washout due to floods with a 100-year return period” (§ 2531 [c]). These
regulations also require calculation of probable 1000-year 24-hour storm flows in the area
of proposed drainage improvements and flood protection facilities. The proposed project
design includes several measures to meet these criteriaincluding construction of adiversion
berm around the proposed storage/disposal structures (Figure 3-7). This berm would be
constructed to accommodate the PMP, which is greater than the 1000-year storm flows (see
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Table 3-4

WATER QUALITY ANALYSIS FOR THE PROJECT SITE
HYDROLOGIC SUBUNIT (mg/liter)

8T-¢

Well Number W-| W-2 W-3 w-4
Date Sampled 4/18/89 4/18/89 4/18/89 4/18/89
Detection
Analysis Method Limit
EC (field) 10500 5800 12500 7200
EC (laboratory 10000 13000 7100
Pl 6.9 7.8 7.2
Total Dissolved Solids 160.1 10 6800 3700 8100 4600
Turbidity (NTU) 180.1 0.1 3000 240 2000 900
Total Alkdinity (asCaC03) 310.1 1.0 290 230 120 220
Chloride 352.3 1.0 2800 1400 3600 1900
Sulfate 375.4 2.0 1600 750 1900 950
Nitrate (as NO3) 353.3 0.2 n/d n/d n/d n/d
Fluoride 340.2 0.2 0.87 1.1 0.60 1.1
Total Hardness (as CaC03)  130.1 1.0 2600 780 3400 1600
Cacium 215.1 0.05 560 190 950 260
Magnesium 242.1 0.05 270 83 210 140
Sodium 273.1 0.5 1600 990 1800 1200
Potassium 258.1 0.5 26 18 40 18
Iron 236.1 0.01 n/d 0.037 0.024 0.04
Manganese 243.1 0.01 1 0.32 0.48 0.17
Copper 220.1 0.01 n/d n/d n/d n/d
zinc - 289.1 0.1 n/d n/d n/d n/d
Notes: (1) Vauesinmg/1 excggt for EC, pH, and turbidity
2) n/d- none detected above statecr detection limit
3) Anayses by Del Mar Laboratories, Irvine, California

Source: Targhee 1989




Table 3-5

SALTON SEAl WATER QUALITY ANALYSIS2

Congtituent or Characteristic Concentrations (mg/1)
pH 7.5
Calcium (Ca) 1246
Magnesium (Mg) 2633
Sodium (Na) + Potassium (K) 11,242
Bicarbonate (HCO3) 181
Sulfate (S04) 9000
Chloride (CI) 20,500
Total Dissolved Solids (TDS) 25,079

‘Testing Site located between the New and Alamo Rivers
2Sample Date 5/9/38

Source: Imperial Irrigation District 1988
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Appendix F for hydraulic design calculations). Additional design measures proposed to
mitigate potential flooding impactsinclude the excavation of an appropriately sized borrow
ditch aong the upslope (i.e., south and west) sides of the proposed access road, and
construction of road/drainage crossings at channel grade to preclude the use of bridges,
culverts, etc. Provided these design measures are properly implemented, no significant
impacts to proposed project facilities are anticipated from flooding hazards.

Development of the proposed project site and the associated access road would involve
constructing approximately 35 acres of impervious or compacted surface. This would

increase both the total volume and peak flow velocity of on- and offsite storm runoff due to

reduced infiltration rates. Any such increases would likely be minor in nature, however,
due to the relatively small extent of proposed improvements and the retention of

precipitation which falls within the storage/disposal facilities themselves (and subsequently

enters the leachate collection system). During larger storm events, additional runoff

volume and velocity could increase both flooding and erosional impacts in downstream

areas. Runoff leaving the project site eventually flows northeast into a larger intermittent

drainage channd (the easternmost drainage depicted in Figure 3-7). This drainage

continues north-northeast for approximately one mile before abutting a Caltrans flood

control levee along the south side of Route 86. An area of approximately 150 acres around

the terminus of the subject drainage course has been mapped as a 100-year flood zone.

Additional runoff entering this drainage from implementation of the proposed project would
incrementally increase the area of potentia flooding hazards, although no significant

impacts would be anticipated due to the small quantity of projected additional runoff.

Anticipated increases in runoff volume and velocity associated with the proposed project
may produce erosional impacts during storm events, especialy in areas of proposed
drainage dterations.

The proposed runoff diversion berm would reroute existing drainage (included sheeted
runoff not contained in defined channels) up to approximately 2,000 feet to the west
(Figure 3-7). This would result in the ateration of several small existing intermittent
washes and the creation of several new drainage channels. Drainage alteration would take
the form of erosive enlargement (from the addition of rerouted runoff), abandonment (for
certain areas immediately downstream of the berm), and physical ateration from
construction activities (primarily at road/drainage crossings). Westward (diversion of
runoff from the proposed berm could produce potentially significant erosiona impacts to
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existing drainage channels. Specifically, the existing channel located immediately west of
the proposed berm would receive additional runoff from the east (Figure 3-7). This would
result in deepening and/or widening of the channel to accommodate increased runoff. New
channels would likely be created in response to changing runoff directions and (initially) as
aresult of overflow in existing channels receiving additional runoff. Erosional impacts in
thisarea could also potentially affect the proposed diversion berm through undermining and
subsequent settling or failure of the berm structure. Erosional effects would continue
downstream, athough their intensity would decrease with distance due to evaporation,
infiltration, and reductions in elevation and flow velocity. A number of standard measures
are available to mitigate these types of impacts as described below in Section 3.2.3
(Mitigation Measures).

The proposed access road will be required to cross the previously described Caltrans levee
as well as severa small drainage channels (see Section 2.4.3.1, Access Road).
Construction activities in the vicinity of the levee could adversely affect that structure
through excavation, etc. No significant impacts are anticipated, however, as any
modification of the existing levee would require prior discretionary approval from Caltrans.
As described earlier in this section (and in Section 2.4.3.1), all access road/drainage
intersections will be constructed at channel grade to avoid erosional impacts to the roadway
structure. These crossings will aso utilize concrete aprons and channel linings to mitigate
potential erosional impacts related to drainage ateration. Provided these measures are
properly implemented, no significant erosional impacts are anticipated for proposed
road/drainage crossings.

3.2.2.2 Groundwater

Groundwater levels on the project site range from approximately 48 to 63 feet below the
surface (- 165 to -180 feet MSL). Because of this depth and the intervening clay layer
(which will be retained in site for its low permeability properties), no contact with
groundwater is anticipated as aresult of proposed construction activities.

Preliminary project design includes an option to drill an onsite well and utilize groundwater
for non-potable project needs (e.g., sanitation uses, polymer preparation, and dust
abatement). Non-potable water needs on the project site are anticipated to be minor and
would not result in significant impacts to local groundwater resources. The proposed
groundwater well (if drilled) would be expected to yield approximately 1 to 2 gallons per
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minute (Targhee, Inc. 1988). Any impact on groundwater associated with the proposed
project would require prior approval from the RWQCB, and the County, for modifications
in volume, or use of the water from this well.

3.2.2.3 Water Quality

The proposed storage/disposal facilities would contain drilling fluid wastes and filter cake
from geothermal operations as described in section 2.1 (Project Objectives). These
materials contain a number of substances including fluoride, arsenic, salts, metals, and
organic hydrocarbons (Appendix C) and NORMs (Appendix E). The introduction of
these materials into surface or groundwater resources through percolation or inundation
would result in significant water quality impacts. Impacts to water quality could also occur
through sedimentation of local runoff associated with erosion, and the discharge of
substances indirectly related to project construction or operation (e.g., diesel or automobile
fuels). Potential impacts to water quality due to the presence of radiological constituentsin
the geothermal filter cake are discussed in Section 3.11.4, Impacts from Radiological
Congtituents.

Title 23 of the California Administrative Code (Subchapter 15) includes a number of
requirements for Class |1 disposal facilities related to protection of water quality, including
(from § 2532 and 2595):
An underlying layer of natural geologic materials with permeabilities of
10-6 cmy/sec or less. These materials must be of sufficient thickness to prevent

the movement of fluids (including waste and |eachate) into state waters.

. A liner system with a permeability of not more than10-6 cm/sec in lieu of the
natural geologic materials described above.

. Natura or artificial barriers to prevent lateral movement of fluid (including
waste and leachate).

« A blanket typeleachate collection and removal system.

. Establishment of background and detection groundwater monitoring programs
(including vadose zone monitoring if deemed necessary by the RWQCB).
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. Provison of detalled hydrologic data regarding local permeabilities,
groundwater levels (including capillary fringe), and gradients; spring locations;
and water quality.

All of the above requirements are intended to insure protection of ground and surface water
quality and are subject to site-specific modification by the RWQCB. Such modifications
may include the location and depth of monitoring wells, and the types and methodologies
of soil and/or hydrologic investigations.

The proposed project design includes a number of features intended to meet the above Title
23 requirements as described below:

. Preliminary geotechnical evaluation of the site has identified a thick (minimum
10 feet) layer of clay with permeabilities of 10-7 cm/sec (Targhee 1988).
These materials exceed the Title 23 requirements for class 1 disposal sites.

. Storage/disposal facility design includes four liners as depicted in Figure 2-4.
This liner includes two 80 mil high density polyethylene liners, primary and
secondary leachate collection systems, a minimum 3-foot clay base with
permeability of less than 10-7 cm/sec, and protective geotextile and 12- to
1 S-inch soil covers. Thisliner complex exceeds Title 23 requirements for class
|l waste disposal facilities.

. Sloped sidewalls on the storage/disposal facilities to contain wastes. The
previously described liner would extend up to the top of the sidewalls and be
anchored into place.

. Severa wells will be drilled in the project site vicinity to provide for
background data collection and groundwater monitoring. The applicant will
submit a proposed groundwater monitoring program to the RWQCB (outlining
the number and location of wells, as well as the collection methodology), with
that agency approving or disapproving the program (as appropriate) pursuant to
pertinent regulatory or statutory requirements.

These preliminary project design features will satisfy most Title 23 requirements regarding
Class Il waste disposal sites. Final project design will take into account detailed
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hydrologic data required under Title 23. Detailed hydrologic data (see: Mitigation
Measures), coupled with the preliminary project design features described above, would
reduce potential impacts related to percolation of wastes and/or leachate below levels of
significance.

Inundation of proposed storage/disposal facilities by storm runoff would result in
potentially significant impacts to local surface water quality through the production of
leachate. This could also subsequently affect groundwater resources through infiltration of
contaminated runoff.

Title 23 of the Cdifornia Administrative Code (subchapter 15) contains severa
requirements for Class |1 disposal facilities regarding flood hazards, including (from
§ 2532 and 2595):

. Design, construction, operation, and maintenance specifications to prevent
inundation or washout due to floods with a 100-year return period.

. Estimated maximum 1000-year storm event.

The proposed project design includes a number of features intended to meet the above Title
23 requirements including:

. Location of project site outside of major 100-year floodplains. One of the
criteria used to select the proposed site involved consideration of local flood
hazards. The area proposed for facility location is not within any mapped
floodplains, although some minor washout areas exists due to the braided (and
sometimes sheeted) nature of local storm runoff.

. Congtruction of a protective berm around the proposed storage/disposal
facilities. This berm would be designed to accommodate the PMP which is
greater than the 1000-year storm flows, to prevent contact with wastes and
associated runoff contamination. The access road will be designed to the
Caltrans 100-year storm flow.

Assuming appropriate data generation regarding PMP storm flow (see Mitigation
Measures) and berm design, the above measures are considered sufficient to satisfy Title 23
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requirements and mitigate potential water quality impacts related to flood hazards bel ow
levels of significance.

The occurrence of shallow groundwater in the regional vicinity is evidenced by the
existence of nearby springs and perennia surface flow in San Felipe Creek. The presence
of near-surface water tables on the project site could potentially produce significant water
quality impacts through contact with wastes and production of leachate. Title 23 of the
California Code (§ 2530) requires that “ All new landfills... shall be sited, designed,
constructed, and operated to ensure that wastes will be a minimum of 5 feet above the
highest anticipated elevation of underlying groundwater.” Project site selection
incorporated these criteria, with preliminary subsurface exploration documentating onsite
groundwater levels of between 48 and 63 feet below surface grade (Targhee 1988). No
evidence was noted for the occurrence of perched groundwater tables onsite (e.g.,
intermittent spring or ponding sites), although such phenomena are considered potentially
feasible due to the presence of relatively impermeable underlying clay strata. Project design
incorporates a synthetic liner consisting of dua polyethylene membranes and a compacted
clay layer which would directly overlie aminimum 5-foot depth of in situ clay deposits (see
Figure 2-4). All clay materials used in this design would meet permesability criteria outlined
in Title 23, with the overall liner and substrate design expected to reduce potential impacts
related to the occurrence of shallow groundwater below levels of significance.

A number of potential impacts related to erosion from drainage ateration/diversion were
discussed in section 3.2.2.1. Project-related erosion also poses potential impacts to surface
water quality through increased sedimentation and turbidity levelsin local runoff. Such
potential impacts could become significant if substantial sedimentation were to reach
perennial waters. This scenario is considered unlikely for the project site vicinity dueto
low precipitation levels and the nature of local drainage patterns. All runoff from the
project site eventually flows into intermittent drainage to the east, which continues north
until abutting a Caltrans flood control levee south of SR 86. Storm drainage is allowed to
pond in this area, resulting in a detention basin effect and the likely deposition of most
suspended and dissolved sediment load due to energy flow reduction. Some of this
ponded water may eventually flow east to another intermittent drainage which passes under
SR 86 (and continues north and east to the Salton Sea), although no significant sediment
load from project-related erosion would be anticipated to reach this drainage. Additionaly,
erosion-control measures will be included into the project design (see Mitigation Measures)
to prevent prevent significant offsite sediment transport. As a result of these
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considerations, no significant impacts to surface water quality are anticipated from
project-related erosion.

Implementation of the proposed project would result in the onsite maintenance of a
1000-gallon above ground diesel storage tank, the operation of vehicles in and around the
site, and the potential use of aleach field for disposal of employee-generated sewage. All
of these activities could result in potentially significant water quality impacts related to
accidental spills or leaks. The proposed project design includes several measures to
prevent such impacts, including a spill protection facility associated with the proposed
diesel tank to preclude runoff or percolation of spilled fuel. This facility would essentially
consist of impermeable floor and sidewalls to confine any accidental spills. The proposed
project design also encompasses designated vehicular operation and maintenance locations
and methods to prevent accidental spills of fuel or other fluids, and adherence to RWQCB
regulations regarding design, construction, and operation of the proposed septic system
and wastewater leach field (if utilized). Proper adherence to these measures is considered
sufficient to reduce potential water quality impacts from the introduction of hazardous
substancesindirectly related to the proposed project below levels of significance.

3.2.3 Mitigation Measures

The proposed project could cause anumber of potentially significant impacts related to
hydrology and water quality. All of these potential impacts can be mitigated below levels
of significance through implementation of the proposed preliminary project design features,
and during final project design incorporation of hydrological data obtained pursuant to
requirements in Title 23 of the California Administrative Code and approved by the
RWQCB. Hydrologic data that shall be included in the final project design will include
(but not be limited to) the following information:

- Anevaluation of the water-bearing characteristics of the natural geologic
materials, including determination of permeability, delineation of all ground
water zones, and the basic data used to determine the above.

- Anevauation of the inplace permeability of soils immediately underlying

the Class Il waste management unit including presentation of the
permeability data in tabular form, a map of the unit showing test locations
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permeability data in tabular form, a map of the unit showing test locations
where these permeability data were obtained, and an evaluation of the test
procedures and rationale used to obtain these permeability data

An evaluation of the perennial direction(s) of ground water movement
within the uppermost ground water zone within one mile of the waste
management facility perimeter.

Estimates of the height of the capillary fringe above the uppermost ground
water zone beneath and within one mile of the waste management facility
perimeter, including an evauation of all methods and the rationale used in
their development.

A map showing the location of al springsin the area proposed for-the
monofill and within one mile of its perimeter, as well as a tabulation of
mineral quality and flow data for each spring.

A water quality evauation of the water known to exist under or within one
mile of the monofill facility perimeter, including all data necessary to
establish water quality protection standards.

A tabulation of background water quality datafor al applicable indicator
parameters and waste constituents.

Establishment of awater quality monitoring system pursuant to direction by
the RWQCB. Water quality monitoring to include determination of
radionuclides.

An evaluation of runoff quantities and drainage patterns within the project
site and vicinity, including an estimate of the PMP storm event.

An evaluation of potentia erosional impacts associated with the proposed
project and the generation of appropriate mitigating measures. Such

measures may include the use of protective facings, channelization of

threatened drainages, or construction of energy dissipating or sedimentation

facilities (e.g., detention basins).
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. Any construction activities located with a Caltrans right-of-way shall be
coordinated with that agency prior to implementation. This includes proposed
road construction in the vicinity of the Route 86 flood control levee.

. Road construction activities conducted on BLM land shall conform to all design
specifications provided by that agency.

. Any use of groundwater or IID water supplies and conveyance facilities shall
receive prior approval from the appropriate responsible agency.

3.3 AIR QUALITY/CLIMATOLOGY
3. 3.1 Meteorology/Climate

The lower desert-type climate of Imperial County is typically well suited for good air
quality because of the large dispersive capacity of the desert atmosphere. Uneven
distribution of heating and cooling and low frictional drag from limited vegetation create
strong winds that prevent significant pollution stagnation. Subsidence inversions that form
in California coastal environments rarely occur over the desert and when they do form,
their bases are so high as to have little impact on regional dispersion patterns. Low-level
radiation inversions occur on most nights in low-lying areas and trap pollutants near their
source, but they burn off rapidly after sunrise.

Whereas gaseous pollutant dispersion benefits from the strong winds and convective
overturning, these same conditions lead to high dust levels, especialy because of the low
annual rainfall of only 2 to 3 inches. Disturbed desert soils are easily lofted into the air by
turbulent motion with aresulting regional degradation of particulate air quality. Whenever
the “desert pavement” crust is broken, the soil remains susceptible to wind erosion with the
smallest dust particles carried for many miles before they are removed by gravitational
settling. Without much moisture to help reform the protective soil crust, such erosion not
only occurs after soil disturbance, but continues for a considerable period into the future.

Although there are no wind data at the project site itself, wind data from the Elmore Land
Company property across SR-86 near the proposed disposal site were collected. The
prevailing wind directions from this site, operated by Lawrence Livermore Laboratory
(LLL) during its geothermal baseline studiesin 1977, are summarized in Table 3-6. Since
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Table 3-6

WIND DIRECTIONS NEAR MONOFILL FACILITY

(Frequency of Occurrence in Percent Shown in Parentheses;

Underline Winds Indicate Sea Breeze Wind Reversal in Summer)

Most 2nd Most 3rd Most
Prevalent Prevalent Prevalent
Wind Wind Wind
Month, Y ear Direction Direction Direction
December 1976 WSW (31.8) W (15.0) N (9.6)
January 1977 WSW (30.6) W (15.6) SW (9.0)
February 1977 WSW (24.0) W (13.8) WNW (12.0)
March 1977 W (27.6) WNW (17.4) wsw (11.4)
April 1977 w (22.2) wsw (12.0) WNW (10.8)
May 1977 W (37.2) WNW (10.8) wkw . 2)
NE (10.2)
June 1977 NE (18.6) W (16.5) NNE (8.4)
July 1977 ENE (18.9) W (13.2) NE (11.4)
August 1977 ENE (20.4) ESE (10.8) W (9.6)
September 1977 W (13.8) wsw (11.4) NE (9.0)
October 1977 wsw (15.9) w (13.5) SW (11.4)
November 1977 w (29.4) WNW (15.9) wsw (9.0)




more recent wind direction data are collected only at monitoring stations much further away
from the project site, data from the Elmore Land Company property are considered more
representative of the project area. For much of the year, west winds will blow from the
project site toward Westmorland parallel to SR-86. In summer, as the land becomes much
hotter than the Salton Sea during the daytime, a sea breeze develops from the northeast that
blows up the slopes of Superstition Hills.

The closest available meteorological data’ was obtained from the Imperial Valley
Agricultural Center @IVAC) in El Centro, approximately 24 miles southeast of the project
ste. In the absence of site-specific meteorological data, data from the IVAC is assumed to
be representative of the site. Table 3-7 summarizes wind speed data near the project site for
the year 1988. On the average, wind speed varied annually over a wide range (O-25 mph).
However, there were only about 5 days in the year in which the average wind speed during
the day was high enough (>12 mph) to potentially cause significant dust emissions as a
result of wind erosion of opened aress.

3.3.2 Existing Air Quality

Ambient air quality standards (AAQS) represent the maximum level of background
pollution considered safe, with an adequate margin of safety, to protect the public health
and welfare. The six primary pollutants of concern for this project for which standards
have been established are sulfur dioxide, carbon monoxide, nitrogen dioxide, ozone,
suspended particulate matter, and lead. National ambient air quality standards (NAAQS)
were promulgated by the Environmental Protection Agency (EPA) in 1971, with states
retaining the option to develop different (more stringent) standards. Due to unique air
quality problems in California, the California Air Resources Board (ARB) has developed
additional AAQS. The currently applicable state and federal standards are presented in
Figure 3-8.

Ambient particulate, ozone, and lead concentrations are monitored at the Brawley and
El Centro monitoring stations. In the absence of site-specific air quality data, data from
these stations are assumed to be representative of the project site. Table 3-8 summarizes
ambient air quality data at the Brawley and El Centro monitoring stations from 1985
through 1987.
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Table 3-7

WIND SPEED SUMMARY FOR 1988
IMPERIAL VALLEY AGRICULTURAL CENTER STATION

Daytime Wind Velocity Nighttime Wind Velocity No. of Days

(mph) (mph) Wind Velocity
Month Avg Max Min Avg Max Min Exceeds 12 mph
January 2.2 7.3 0.3 1.8 7.8 0.3 0
February 3.0 12.0 0.3 1.7 8.8 0.3 0
March 35 11.8 0.5 2.7 11.8 0.3 0
April 4.4 13.0 1.0 3.3 13.8 0.3 |
May 4.7 25.0 0.8 42 165 0.3 2
June 3.9 17.3 1.3 3.5 14.5 0.5 |
July 3.7 9.5 0.8 2.7 6.5 0.3 0
August 3.0 9.0 1.0 2.2 6.8 0.3 0
September 3.2 11.5 0.8 2.1 13.0 0.3 0.5
October 2.7 4.5 1.3 1.4 25 0.5 0
November 2.9 15.8 0.3 2.1 8.5 0 0.5
December 2.8 12.0 0 19 11.5 0 0
Annual 3.3 25.0 0 25 16.5 0 5.0
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CALIFORNIA STANDARDS (1) NATIONAL STANDARDS (2)
AVERAGING CONCENTRA-
POLLUTION TIME TION METHOD PRIMARY SECONDARY METHOD
OZONE 1 0.09 ppm Ultraviolet 0.12ppm | Same as Primary | Chemiluminescent
Hour {180 pg/m) Photometry (235 pg/m3) Standards Method
9 ppm 9 ppm . .
isporsi Nond
CARBON MONOXIDE 8 Hour (tomgm?3) | Nondispersive | (10 mgm’) | Same as Primary | \“lrag
1 Hour (2320 ppm \ Spectroscopy ( 403 5 pp' m3 ) Standards Spectroscopy
Annual Average - 0.05 ppm
NITROGEN DIOXIDE Saltzman (100 ugm® ) | Same as Primary |  Gas Phase
) 0.25 Method Standards IChemiluminescence
1 Hour (470 ) -
0.03 ppm
Annual Average - (80 ug;’:p ) -
0.05 0.14 ppm
24 Hour 131 pp",";) Conducfimefric (365 ug}ms ) - Pararosaniline
SULFUR DIOXIDE (131 pg/m Method
© 0.5 ppm Method
3 Hour - - (1 300 ug,ms )
0.25 ppm
1 Hour -
(665 pgm3) -
Annual Geometric PM-10 PM-10
3
SUSPENDED Mean 30 pgym> . 50 pg/m? 60 ug/m .
High Volume High Volume
PARTICULATE " Sampli
MATTER - PM-10 Sampling PM-10 150 pg/m3 mpling
24 Hour 50 pg/m 3 150 ug,ma
AIHL Method
SULFATES 24 Hour 25 pg/m3 No. 61 - - _
AlHL Method
30 Day Average 1.5 pg/m3 No. 54 - — _
LEAD
Calendar - _ Atomic
Quarter 1.5 pgi® 1.5 pg/m3 Absorption
HYDROGEN 0.03 ppm Cadmium Hydroxide
SULFIDE 1 Hour (42ugm3) | Stractan Method - : - -
VINYL CHLORIDE 24 Hour 0.010 ppm Gas _
(CHLOROETHENE) (26 pg/m <) Chromatography - -
8 Hour 0.1 ppm
ETHYLENE - - - -
1 Hour 0.5 ppm
In sufficient amount to reduce
VISIBILITY REDUCING One the prevailing visibility to less than - - -
PARTICLES Observation 10 miles when the relative humidity
is less than 70%
Note:
pPPM = parts per million
ug/m3 = micrograms per cubic meter
mg/m3 = milligrams per cubic meter
(1) Cco, 502(1 Hour), N02,O3 and PM-10 Standards are not to be exceeded. All other Standards are not to be equaled or exceeded,
(2) Not to be exceeded more than once a year.

SOURCE: Californidir Resources Board, 1989.

=y ERC
=Y Environmental California and Federal Ambient Air Quality Standards

and Energy 3-8

Services Co.
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Table 3-8
AMBIENT AIR QUALITY SUMMARY

Maximum Frequency Exceeding Standard(b)
Station Averaging _____ Concentration(a) 1985(c) 1986(¢) 1987(d)
Pollutant Time 1985 1986 1987 State Federal  State Federal  State  Federal
El Centro
Ozone (e) 1 -hour 0.13 0.09 0.09 41 1 0 0 0 0
PM- 10 24-hour 178 230 157 60 -- 41 -- 59
Annual 51.4 47.4 53.6 — _ _ _
TSP 24-hour 382 598 380 - 6 6 -- 5
Annua 107.7 111.7 113.1 — — — --
Lead 30-day 0.19 0.16 0.08 0 0 0 0
Quarterly 0.14 0.12 0.06 0 0 0 0 0
Brawley
PM- 10 24-hour 191 191 148 58 -- 38 56 0
Annua 55.3 49.2 52.0 — — _ _
TSP 24-hour 325 235 294 _ 4 _ 0 6
Annua 118.9 10.23 109.4 _ _ _ _ -
Lead 30-day 0.19 0.10 0.06 0 0 0

Quarterly 0.14 0.09 0.05 0 0 0 0
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Table 3-8 (Continued)
AMBIENT AIR QUALITY SUMMARY

Notes:

(a)

(b)

©

d

()

Maximum concentration unit for ozone isin ppm. Concentration units for lead, total suspended particulate (TSP), and
inhalable particulate matter less than 10 microns (PM- 10) are in pg/m3,

Frequency exceeding standard is expressed as the number of hours violation occurred for ozone, as the number of months
(or quarters) violationoccured for lead, and as a percent of the sample tested for particulate matter (PM-10 and TSP).

In 1985 and 1986, the California 24-hr and annual PM-10 standards were 50 pg/m3 and 30 pg/m3, respectively. No state
standard existed for TSP. In 1985 and 1986, the national 24-hr and annual TSP primary standards were 260 pg/m3 and
75 pug/m3, respectively. There were no national standards for PM-I10.

In 1987, new nationa standards were adopted for PM-10 to replace the TSP standards. The 24-hr and annual national

primary standards for PM-10 were 150 pg/m3 and 50 pg/m3, respectively. The state standards for PM-10 remained the
same asin 1985 and 1986.

California standard for ozone was 0.10 ppm for the years 1985-1987. The standard has been changed to 0.09 ppm in
1989.




Imperial County has been classified as a nonattainment area for ozone, athough data from
Table 3-8 indicate that both state and national 0zone standards were not violated during the
last 2 years (1986 and 1987) for which monitoring data were compiled. The county is
currently designated as an unclassified area for particulates. Particul ate matter standards,
however, are routinely exceeded in Imperial County due to the inherent nature and problem
associated with the desert environment in particular low annual rainfall and with mining and
agricultural activities which represent typical developments in this county. For the
remaining criteria pollutants, the Imperial County is designated as an attainment area.

In the Imperia County, it is the responsibility of the Air Pollution Control District (APCD)
to ensure that state and national air quality standards are achieved. In order to ensure that
the County can meet its attainment goal, the Imperial County APCD will only issue
Authority to Construct (ATC) and Permit to Operate (PTO) to proposed projects which
have been determined by the District to cause no potentialy significant impacts on local and
regional air quality.

3.3.3 Air Quality Impact

Atmospheric impacts from landfill disposal sites are typically associated with odors, litter,
and gaseous emissions from organic matter decay processes. The proposed Monofill
Facility, however, will not accept residential or commercial refuse, but rather for the
disposal of nonhazardous geothermal filter cake and mud sump wastes originating in
Imperial County. The nature of the material disposed will thus minimize any of the
“traditional” impacts associated with disposal site operations.

The primary air quality concern of the proposed project during both the construction and
operation phasesisthat it will generate significant amounts of fugitive dust from onsite
grading activities, wind erosion of exposed landfill area, and travel on paved and unpaved
portions of the landfill. Unfortunately, dust emission factors associated with these
potential sources are often poorly described in standard air pollution references and may not
be fully representative of activities a the site.

Also of concern are the potential air quality impacts associated with the radioactive materials
in the geothermal filter cake. Potential impacts to air quality due to the presence of
radiological constituents are discussed in Section 3.11.4, Impacts from Radiological
Congtituents.
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Condtruction Impacts

Development of the proposed 160-acre landfill will take place in 2 phases, with a
300,000 cubic-yard capacity each. Each phase will develop 10 acres each. Construction
of each phaseis expected to last 90 days and employ 8 to 20 people.

During the construction and earthmoving activities associated with the development of each
phase, short-term emissions of several criteria air pollutants would occur. Emissions of
nitrogen oxides (NO,), carbon monoxide (CO), sulfur dioxide (SO3), total suspended
particulates (TSP), and total hydrocarbons (THC) will be generated from combustion of
fuels by construction equipment. These emissions are only temporary and therefore
generally do not significantly degrade the regional air quality. In addition, considerable
dust will be generated by soil excavation, by heavy-vehicle movement on unpaved
surfaces, and by exposure of unstabilized dry soil to wind erosion.

During construction activity for each stage of Phases | and |1, water will be added to the
soil of each lo-acre parcel to achieve the appropriate conditions for adequate earth
compaction. The watering program is also designed for the purpose of mitigating fugitive
dust emissions as well as for aiding the soil compaction process. Watering will be initiated
prior to any earth-moving activity. In addition, even areas that do not need compaction but
are subjected to earth-moving equipment will be watered sufficiently (e.g., twice daily with
complete coverage). A watering program thus designed will substantially mitigate the
fugitive dust emissions from construction. The EPA estimates that an effective watering
program can reduce dust emissions by up to 50 percent (EPA AP-42 1985).

U.S. EPA Document AP-42, Section 11.2.4 (1985) provides an approximate emission
factor for heavy construction operations of 1.2 tons of particles less than 30 um in diameter
per acre of construction per month of activity . Although the EPA’s construction activity
dust emission factor was developed for operations associated with the construction of
shopping centers and apartment buildings and, therefore, is not fully representative of the
construction activities associated with the proposed project, it does provide a rough order
of magnitude estimate of the amount of dust generated during the construction phase of the
proposed project. The uncertainty of the emission factor’s applicability to the proposed
project is reflected in a similar uncertainty in the predicted project impact. Therefore, the
quantitative assessment of probable fugitive dust impacts that follows should be viewed as
a broad estimate rather than a precise prediction.
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Based on the assumption that development of a lo-acre disposal area will take
approximately 3 months and that an effective watering program will be implemented to
reduce fugitive dust emissions by 50 percent, this methodology predicts emissions of
18 tons of fugitive dust during the construction of each phase (0.20 tons/day). In
comparison to the particulate emission rate of about 1882 tons per day generated
throughout the Imperial County in 1987 (Imperial County APCD 1989), fugitive dust
emissions from the proposed project represent only an insignificant fraction of the county’s
total particulate emission burden. In addition, with the heavier particles deposited near the
disposal site, the proposed project’s particulate impact on the regiond air quality is much
smaller than the ratio of 0.2 to 1882 would indicate. Thus since construction activities
would be short term and would represent a negligible fraction of the total emission rates for
Imperial County, construction emissions will not generate a significant impact to air quality
in Imperia County.

Operational Impacts

Potential air quality degradation resulting from the operational phase of the proposed
project would emanate from both stationary and mobile sources. Stationary source
pollutant emissions include those generated by operation of the 25-kW diesel-powered
generator (if a generator is used to supply onsite electrical needs). Mobile sources include
waste hauling trucks, grading equipment, and other light-duty vehicles. In addition,
fugitive dust emissions will be generated by vehicle movement, material transfer activities,
and wind erosion of opened disposal/storage areas.

Assuming that a diesel-powered generator is used, emissions of criteria pollutants from the
generator were conservatively estimated based on emission factors specified in the
U.S. EPA Document AP-42, Table 3-6 (1985), and an assumed equipment operating
schedule of 12 hours/day at full load. In addition to the generator, gaseous criteria
pollutants are also generated from mobile sources. Under worst-case conditions (e.g., first
year of operation), 10 hauling trucks, two pickup trucks (or other light-duty vehicles), and
one bulldozer with rollers were assumed to constitute a typical work day. Emissions of
criteria pollutants from mobile sources were calculated based on emission factors specified
in EPA Document AP-42, Tables1.2-1B and I1-7.2, for gasoline-powered light-duty
trucks and heavy-duty construction equipment, respectively. Table 3-9 summarizes
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Table 3-9
MONOFILL LANDFILL OPERATIONAL COMBUSTION POLLUTANT EMISSIONS

No. of Hourly Emissions Dally Emissions

Source Equipment (Ib/h1b/hr (Ib/day)

NO, CO THC SO, TSP NO, CO THC SO, TSP
Generator@ | 1.03 0.22 0.08 0.07 0.07 12.40 2.70 0.99 0.82 0.89
Bulldozer/Roller(b) 1 2.92 1.26 0.13 0.24 0.12 23.36 10.08 1.04 192 096
Hauling Trucks®© 10 1.35 0.54 0.12 0.11 0.11 6.75 2.70 0.60 055 055
Pickups@ 2 neg neg neg neg neg 0.05 0.37 0.04 - -
Totd 1.61 25.20 0.96 0.10 0.11 42.56 15.85 2.67 329 240
Notes:
(@ Emissions from the diesel-powered generator were calculated from emission factors specified in AP-42, Table 3.3 (1985). The generator was

()

©)

@

assumed to operate at full load for 12 hours/day.

Emissions from the bulldozer/roller were calculated from emission factors (inlb/hr) specified in AP-42, Table |1-72 (1985). for heavy-duty diesel-
powered construction equipment (roller). The bulldozer/roller was assumed to operate on the average at 70 percent load intermittently for atotal of 8
hours per day. 1

Emissions from the hauling trucks were calculated from emission factors (in Ib/hr) specified in AP-42, Table B-7.2 (1985). for heavy-duty diesel-
powered construction equipment (misc.). Bach truck was assumed to operate approximately 0.5 hours/day at an average load of 80 percent. It is
further assumed that only 2 trucks would be present at the landfill a any one time.

Emissions from the pickup trucks were estimated based on emission factors specified in AP-42, Table 1.2,1B (1985). for low-altitude light-duty
gasoline-powered trucks. The pickups were assumed to be a 1985-1986 model having an average mileage of 100,000. Bach pickup was assumed to
travel approximately 1 mile round-trip on the landfill levees plus 2.5 miles ‘round-trip on the access road during a normal working day. The
assumptions used are conservative, actual routes may be less impactive to air quality.




combustion pollutant emission rates from the proposed project. It should be noted that
Table 3-9 does not include fugitive dust emissions which are discussed later in this section.

The emissions estimates shown in Table 3-9 represent a worst-case scenario which would
occur only during the first year of project life when the level of activitiesis at its peak.
During the subsequent years, since the number of hauling trucks required would be
reduced to 6 trucks per day, which in turn will lower the required operating time of the
bulldozer to approximately 5 hours per day, the daily emission rates from combustion
sources would be lowered by 9 to 38 percent for different pollutants. In addition, another
option is being evaluated which involves the purchase of electrical power from the local
utility service station in lieu of onsite power generation. In this case, daily emissions of
NOy, SO2, and TSP would be significantly reduced by approximately 80 percent. In
either case, combustion pollutant emissions were estimated to be small, and thus would not
be expected to generate significant impact on local and regional air quality.

In addition to combustion pollutants, fugitive dust will be generated during the operational
phase of the proposed project. Dust will be ‘kicked up” by movement of vehicles such as
the hauling trucks or the bulldozer/roller as they drive on levees during waste dumping,
grading, and compacting activities. Fugitive dust is also generated during the material
transfer (dumping) operation and from wind erosion. Additional dust may be raised on the
access road by the turbulent eddies generated in the lee of the larger vehicles. Each vehicle
Is expected to travel, on the average, atotal of 1 mile round-trip on the levees and
2.5 miles round-trip on the access road (travel routes assumed are conservative, actual
routes may be lessimpactive to air quality).

Uncontrolled fugitive dust emissions from vehicles traveling on the access road and the
levees were estimated based on the methods provided in AP-42, Sections 11.2.1 and
11.2.6, for unpaved roads and industrial paved roads, respectively. Uncontrolled fugitive
dust emissions from waste dumping activities and from wind erosion were estimated by the
methods described in AP-42, Section 11.2.3, for aggregate handling and storage piles. It
should be noted that the emission factors related to storage piles specified in the AP-42
document are for operations without compaction of the loose materials. The emission
estimates for dust generated from wind erosion should be considered as a conservative
worst-case for dust which can potentially be generated. The actual emission rate from wind
erosion will vary depending on the degree of compaction. A high compaction level can
reduce the fugitive dust emissions by as much as 50 percent.
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Uncontrolled fugitive dust emissions associated with operation of the landfill are tabulated
in Table 3-10. The uncontrolled emissions were estimated for 2 separate time periods.
Scenario A involves activities during the first year of operation in which the landfill would
receive up to 10 trucks per day of drilling mud and filter cake. Scenario B ssmulates
activity level during the later years when the frequency of waste hauling truck arrivals at the
landfill would be reduced to a maximum of 6 trucks per day as aresult of the lower drilling
mud disposal requirement predicted for the later years of the project life. Since Phase |
would be properly closed during operation of Phase Il and, therefore, will not continue to
generate significant emissions, impacts from Phase |1 of the proposed project will be
similar to the impacts predicted for Scenario B. As shown in Table 3-10, emissions due to
wind erosion account for approximately 98 percent of the total uncontrolled fugitive dust
emissions from both scenarios.

In order to control fugitive dust emissions from operation of the landfill, severa fugitive
dust suppression measures have aready been incorporated into operation of the proposed
project. A water truck will be kept accessible to spray down dusty areas during especialy
windy or active periods. Water will also be sprayed, if necessary, where the material is
placed, graded, or compacted to minimize fugitive dust generation. In addition, at the end
of the day, the placed and stored material would be sprayed with a soil sealant polymer to
prevent long-term fugitive dust generation resulting from wind erosion. This combined
watering and chemical treatment program can effectively reduce fugitive dust emissions by
80 to 90 percent (EPA AP-42 1985). Therefore, assuming an overal control efficiency of
80 percent, the total operational fugitive dust emission rates of PM and PM-10 were
estimated to be 2,201.4 Ib/day and 792.5 |b/day, respectively for Scenario A. For
Scenario B, the controlled fugitive dust emissions rates were calculated to be
2,182.0 Ib/day of PM and 785.5 |Ib/day of PM-10. For a worst-case analysis, the
controlled emission estimates from Scenario A would be used to predict maximum
potential impacts from the proposed project.

The short-term version of the Industrial Source Complex (ISCST) dispersion model was
used to trandate operational fugitive dust emissions into ambient air quality impact. Since
detailed hourly meteorological data are not available, maximum hourly concentrations of
particul ate matter were estimated based on worst-case meteorological conditions. In this
case, the wind speed was set at the minimum wind speed above which emissions would be
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Table 3-10

MONOFILL LANDFILL UNCONTROLLED OPERATIONAL DUST EMISSIONS DI

Total Capacity Uncontrolled Uncor
Scenario A Scenario B Emission Factor Scenari
TSP P
A. Mobile Sources
Levees Travel
Mud Hauling Trucks (2) 6 VMT/day 2 VMT/day 6.48 Ib PM-10/VMT 108.0
Filter Cake Hauling Truck (2) 4 MVT/day 4 VMT/day 5.77 Ib PM-10/VMT 64.1
Pickups (2) 2 VMT/day 2 VMT/day 0.27 Ib PM-10/VMT 1.4
Bulldozer/Roller (3) 0.31 acre/day 0.19 acre/day 78.90 Ib TSP/acre 24.5
Access Road Travel
Mud Hauling Trucks (4) 15 VMT/day 5 VMT/day 1.54 Ib TSP/VMT 23.1
Filter Cake Hauling Trucks (4) 10 VMT/day 10 VMT/day 1.37 Ib TSP/VMT 13.7
Pickups (4) 5 VMT/day 5 VMT/day 0.13 Ib TSP/VMT 0.65
Jotal Mobile Source 235.5
B. Material Handling (5) 310 ton/day 170 ton/day 0.00065 Ib PM-10/ton 0.56
C. Wind Erosion (6) 10 acres 10 acres 1077.1 Ib TSP/day-acre 10,771.0 3,

TOTAL PROJECT

11,007.1 3!
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Table 3-10 (Continued)
MONOFILL LANDFILL UNCONTROLLED OPERATIONAL DUST EMISSIONS DURING PHASE |

Notes:
(1) PM-10 is assumed to be 36 percent of TSP.
(2) Emissions from hauling trucks and pickups traveling on the levees were estimated from AP-42, Section 11.2.1, for unpaved roads, with the following

assumptions.
particle size multiplier = 0.36 (PM-10)
silt content of road surface material = 7.1 percent
mean vehicle speed = 15 mph
- mean vehicle weight = 32.5 tons for mud hauling trucks
= 27.5tons for filter cake hauling trucks
= 1 ton for pickups
mean number of wheels =18 for hauling trucks
= 4 for pickup
number of dayswith >0.01 inch of precipitation per year = 30 days
Emissions from bulldozer/roller were estimated based on the emissions factor of 1.2 tons/acre/month cited inAP-42, Section 11.2.4. for heavy construction
operations. The size of the area disturbed (in acres) was calculated based on the assumption that the waste materials will be spread out initially over the
landfill as a 0.5-ft thick layer.
Emissions from hauling trucks and pickups traveling on the acess road were estimated from AP-42, Section 11.2.6, for industrial paved roads, with the
following assumptions:
industrial augmentation factor = 1
number of traffic lanes =1
surface material silt content = 7.1 percent
surface dust loading = 1,330 Ib/mile
average vehicle weight = 32.5 tons for mud hauling trucks
= 27.5tons for filter cake hauling trucks
= 1 ton for pickups
Emissions from material handling activities were estimated based on AP-42, Section 112.3, for aggregate handling and storage piles (batch drop operation),
with the following assumptions.
- particle size multiplier = 0.36 (PM- 10)
- materid silt content = 100 percent
- mean wind speed = 20 mph
- drop height = 10 feet
- material moisture content = 20 percent
dumping device capacity = 25 cubic yards
The |O-acre assumption is considered to be conservative as it includes sidewalls. Sidewalls will he treated with the soil-sealant polymer. Actual landfill area
will be less than 10 acres. Emissions from wind erosion were cal culated based on AP-42, Section 11.2.3, for aggregate handling and storage piles (wind
erosion), with the following assumptions:
- materid silt content = 100 percent
- number of days > 0.01 inch in precipitation per year = 30 days
- percentage of time that the unobstructed wind speed exceeds 12 mph = 100 percent




generated from wind erosion (12 mph), and the modeling was performed for neutral
stahility.

Fugitive dust emissions were modeled as area sources which cover the lo-acre landfill
disposal site associated with Phase | of the project. (The lo-acre estimate is considered to
be conservative as it includes sidewalls which will be treated with the soil-sealant polymer.
The actual landfill area will be less than lo-acres.) Only emissions of inhalable particulate
matter less than 10 microns (PM- 10) were modeled since both the state and federal ambient
quality standards are specified for PM-10 only. In addition, larger airborne particulate
matter in general will tend to settle out very close to the source and, therefore, is not
expected to cause significant air quality impact.

Table 3-11 shows the predicted maximum short-term and long-term pollutant
concentrations. EPA recommended conversion factors of 0.4 and 0.1 were used to obtain
maximum concentrations for the 24-hour and annual averaging periods, respectively, based
on the model predicted I-hour concentrations. In general, as shown in Table 3.3-2, there
are only 5 days out of the year when the average wind speed exceeds 12 mph. Since
significant emissions from wind erosion generally occur only when the wind speed exceeds
12 mph, the annual average concentrations were estimated by multiplying the I-hour
concentration by the conversion factor and an additional averaging factor of 5/365.

As shown in Table 3- 11, the location of the predicted maximum PM- 10 concentration is
well within the project boundaries, approximately 1,050 feet (320 meters) from the
Phase | disposal site. The Elmore Desert Ranch is the nearest sensitive receptor in terms
of potential human exposure outside the Monofill Facility area. At the facility boundary,
operational activities increase 24-hour PM-10 levels about 104 pg/m3 above ambient level,
assuming worst-case conditions.  Within 2.2 miles, those levels are diluted to about
8 pug/m3 above ambient. Compared to the California 24-hour standard of 50 pg/m3 and
the federal 24-hour standard of 150 pg/m3, particul ate levels from operational activities
near the facility are significant, but such significance decreases considerably in moving
downwind toward populated areas. Furthermore, it should be emphasized that the analysis
procedures used to generate these results are extremely conservative. However, since
ambient levels aready routinely exceed standards, the additional contribution from
operation of the facility will generate adverse impacts even if downwind values are
relatively small and, therefore, may reguire further mitigation (see Section 3.3.4, Mitigation
Measures).



Table 3-11

MAXIMUM PREDICTED SHORT-TERM AND LONG-TERM
AVERAGE CONCENTRATIONS DUE TO
LANDFILL ACTIVITIES AT MONOFILL

Maximum |-hour Maximum 24-hour Maximum Annua

Concentration Concentration (1) Concentration (2)
Receptor (Hg/m3) (ug/m3) (1g/m3)
Location of Maximum (3)

Concentration 512.0 204.8 0.70
Project Boundary (9 260.7 104.3 0.36
Elmore Desart (5) 18.6 75 0.03

Ranch
Notes:

(1) 24-hr concentration was calculated by multiplying the I-hour concentration by a
conversion factor of 0.4.

(2) Annual concentration was calculated by multiplying the I-hour concentration by a
conversion factor of 0.1 and an averaging factor of 5/365.

(3) Location of maximum concentration is at approximately 1,050 feet (320 m) north-
northwest from the southwest comer of Phase 1 disposal area.

(4) Location of maximum concentration on the project boundary is at approximately
1,477 feet (450 m) northwest from the southwest comer of Phase | disposal area.

(5 Elmore Desert Ranch is at approximately 2.2 miles from the southwest corner of
Phase | disposal area.
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In addition to criteria pollutants, pollutants will be emitted into the atmosphere as the solid
constituents of the disposed drilling mud and filter cake become airborne as parts of the
total fugitive dust emissions. The primary pollutants of concern in this project are heavy
metals, including cadmium, chromium, lead, and nickel; and other compounds such as
arsenic and beryllium. Of these toxic materials, only emissions of lead are regulated under
Californiaand federal ambient air quality standards.

Maximum hourly concentration of lead at the property boundary was estimated based on
the measured average weight percent of lead in the drilling mud and filter cake mixture
(1x10-6 percent). The maximum |-hour concentration was then adjusted by a factor of
5/30 and 5/91.25 to obtain the 30-day and quarterly average concentrations, respectively.
The monthly and quarterly concentrations of lead was estimated to be 0.0044 pg/m3 and
0.0014 pg/m3 above ambient. These incremental values were then added to the highest
30-day and quarterly ambient concentrations of lead reported for the period from 1985 to
1987 (see Table 3-8). Compared to the California 30-day standard and the federal quarterly
standard of 1.5 pug/m3, the total predicted concentrations of lead associated with the
proposed project (0.194 pg/m3 for the 30-day average and 0.141 pg/m3 for the quarterly
average) are substantially below the standards, even under worst-case conditions.

A screening analysis was performed to assess the potential risks associated with emissions
of the remaining toxic pollutants. Table 3-12 summarizes the results from this preliminary
analysis. Cancer risks associated with the proposed project for the residential population
were estimated based on the maximum annual average concentration predicted outside of
the project boundary for an exposure period of 70 years. For the employment population,
the maximum average annual concentration within the project boundary was used to
estimate cancer risk over an assumed maximum exposure period of 46 years. As shown in
Table 3-12, excess lifetime cancer risk values for both the residential and employment
population were less than 10-6, which is the EPA suggested threshold under which the risk
can be considered insignificant and, therefore, a more detailed risk assessment will not be
necessary. In addition, due to the overly conservative nature of the assumptions used to
estimate emission rates, as well as the remote location of the project site from potentialy
populated areas, it is expected that the proposed project will generate insignificant air toxic
impacts on the vicinity of the project site.
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Table 3-12

SUMMARY OF ESTIMATED CANCER RISKS

Predicted Maximum Annual

Average Concentration

Average (ng/m3) (b) Excess Lifetime
Weight Cancer Risk (c)
Weight Weight Percent in o
Percentin  Percent in Landfill Within Outside unit
Mud Filter Cake Dust (a) Project Project Risk Resi- Employ-
Carcinogen (%) (%) (%) Boundary Boundary Value dential ment
Arsenic 8.6 x 10-3 24%x102 18x 102 12x104 20x107 4.3 x 103 8x10-10  2x 107
Berrylium 26x104 10x103 70x104 50x 106 24 x 106 24x%103 6x 10  4x 109
Cadmium 44x104 20x105 19x104 14x106  7.2x107 1.2 x 102 8 x 109 6x 109
Chromium (d) 12x 103 10x 104 55x 104 42x106 22x106 15 x 101 4x 1077 2x 107
Nickle 14 x 10-3 15x 104 6.6x 104 50x 106 26x106 24 x 104 6x1010  4x1010
Total 4x107 4x 10-7
Notes

(@) Average weight percent of each carcinogen in the landfill dust was calculated based on a mixture of 100 cubic yards (100 tons) of filter cake and 50 cubic

yards (70 tons) of drilling mud.

() Predicted maximum annual average concentrations of each carcinogen were calculated at the location of maximum predicted concentration within the
project boundary and at the project boundary based on the average weight percent of the compound in the landfill dust and the predicted ambient
concentration at the corresponding locations.

() Excess lifetime cancer risk for the residential population was calculated based on the pollutant’s unit risk value, the maximum annual average
concentration predicted outside the project boundary, and an assumed exposure period of 70 years. Similarly, excess lifetime cancer risk for the
employment population was cal culated based on the pollutant’ s unit risk value, the maximum annual average concentration predicted within the project
boundary, and an assumed exposure period of 12 hours/day for 46 years (CAPCOA 1987).

@ Estimated cancer risks for chromium are worst case as it assumes hexavalent chromium.




3.3.4 Mitigation Measures

Although operational dust emissions from the proposed project will create only minor
impacts downwind from the facility, such impacts, nevertheless, will contribute
incrementally to a large-scale, regiona dust problem aready existing in Imperia County.
Therefore, it may be necessary to implement additional mitigation measures to control
fugitive dust emissions from the proposed project. For example, to further reduce fugitive
dust emissions from mobile sources during operation of the landfii, the access road should
be kept in good repair with adequate off-road drainage to prevent soil from washing onto
the road during isolated storms. Furthermore, a gravel surface should be added to those
levees used as internal access roads and all vehicles using these levees should be required
to travel at speedslessthan 15 miles per hour. Since the project may obtain clay outside
the project area, the final grading plan should be approved by the Imperial County APCD
with regard to any additional air quality impacts that may be generated. In addition, the
Imperial County APCD will be responsible to ensure, through their permitting process, that
the approved project will not cause significant impacts to the local and regional air quality.

3.4 Noise
3.4.1 Existing Noise Environment

Community noise levels within the County of Imperial are generally presented in terms of

daytime, nighttime, and evening hour A-weighted noise levels. Daytime hours correspond

to the time period of 7 am. to 6 p.m., evening hoursinclude 6 p.m. to 10 p.m., while the
nighttime hours range from 10 p.m. to 7 am. The A-weighted scale measures noise levels

corresponding to the human hearing range. The Imperial County Noise Element does not

include a standard for designated open space, which is the current use of the site. Noise

levels for heavy industrial areas with few residences, similar to the proposed project,

should not exceed 75 dB(A) during the day, 65 dB(A) during the night, and 70 dB(A) in
the evening hours. Appendix G contains definitions of acoustical terms used in this

section.

The existing noise levels at the site correspond to those of a remote, open space
environment. The site is currently undeveloped desert and features no man-made noise
sources. The only significant man-made noise source in the project vicinity is SR-86,
located approximately 1.25 miles north of the closest project boundary. To determine the
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ambient noise conditions onsite, Noise monitoring was conducted on March 23, 1989,
using a Type 2 Larson-Davis (model 700) sound level meter. Measurements were taken at
the northeastern comer of the project site between the daytime hours of 7:30 and 8:30 am.
Based on the monitored data, the peak daytime equivalent noise level (Leq) is 45.0 dB(A).
It should be noted that because of the remote nature of the project site, ambient noise levels
are easlly influenced by noises such as wind.

3.4.2 Impacts

Development and operation of the proposed Monofill Facility would result in some increase

in ambient noise levelsin the project vicinity. The only sensitive receptors in the project
vicinity are theElmore Ranch, on the northern side of SR-86 approximately 2 mileseast-

north-east of the project site, and the San Sebastian Marsh, a Bureau of Land Management

designated wildlife/recreation area, approximately 3 miles northwest of the site.

Construction-related noise will primarily result from heavy equipment operations and truck
traffic associated with access road development, onsite grading, berm and levee
development, and soil compaction. The construction period for each phase is projected to
take 90 days. Equipment will likely include a scraper, bulldozer, compactor and a few
water trucks. Typical noise emissions from such heavy-duty construction equipment are
contained within Figure 3-9. Note that when two or more vehicles are used
simultaneoudly, a combined noise level would be 3 dB(A) higher than the noise level of
one vehicle. Because the closest noise sensitive receptor (residence) is approximately 2
miles from the proposed construction operations, the noise generated by project
development would not generate significant impacts. Table 3- 13 summarizes the resultant
noise levels at various distances from the typical construction equipment. As evidenced by
this table, county standards would not be exceeded at any of the nearby sensitive receptors
and no adverse short-term noise impacts would occur in the project vicinity. In addition to
the heavy-duty equipment noise, vehicles used by construction employees to commute to
and from the site would aso contribute to local noise levels. Approximately
20 construction workers are anticipated during construction. These few additional trips are
temporary and would not constitute a significant contribution to existing noise levels.

Upon operation of the Monofill Facility, noise would be generated by the trucks
transporting the filter-cake and mud-sump materials from the four geothermal power plants

to the facility, by the diesel-powered bulldozer or tractor grading and compacting the
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Table 3-13

MAXIMUM NOISE LEVELS* OF HEAVY-DUTY
EQUIPMENT FOR FACILITY CONSTRUCTION AND OPERATION

Distance From Equipment

Equipment Proposed _ over _
Type Use 100 ft 500 ft 2000 ft 0.5mile Imile 2 miles**

Scraper Construction 89dB(A) 78dB(A) 69dB(A) 67dB(A) 62dB(A) 58dB(A)

Bulldozer Construction/ 91dB(A) 81dB(A) 72dB(A) 70dB(A) 65dB(A) 61dB(A)
Operation

Compactor Construction 70dB(A) 60dB(A) 51dB(A) 47dB(A) 44dB(A) 60dB(A)

Truck Construction/ 90dB(A) 80dB(A) 71dB(A) 69dB(A) 64dB(A) 40dB(A)
Operation

Generator Operation 78dB(A) 68dB(A) 59dB(A) 57dB(A) 52dB(A) 48dB(A)

Tractor Operation 91dB(A) 81dB(A) 72dB(A) 70dB(A) 65dB(A) 61dB(A)

* Assumes additional attenuation due to “soft,” unpaved site.
**  Does not account for earthen levee attenuation.




material, by the truck spraying the soil sealant, and by an electrical generator if oneis used
to supply onsite electrical needs. Additional noise would also be generated by the
employees commuting to the facility, although the number of employees would be minimal
(e.g., 3 to 5 employees). Because of the low additional volume of daily truck and vehicle
trips on the local roadways, the associated noise levels would be similar to those which are
already experienced by local residents and, therefore, the project’s contributions would not
be considered adverse.

Increased on and offsite noise levels associated with the daily heavy equipment operations
of the facility would be similar to those projected above for the construction activities. The
operation activities, however, would be confined to the disposal/storage areas. The closest
sensitive receptor, the Elmore Desert Ranch, would be approximately 2 miles from the
nearest operations. In addition to distance from the site, an existing 4- to 5-foot-high
earthen levee between SR-86 and the project site also serves as an effective attenuating
barrier. The San Sebastian Marsh reserve is located 3 miles northwest from the proposed
activities, and although the earthen levee is not present between the project and the San
Sebastian Marsh, ambient noise levels at the San Sebastian Marsh would not be influenced
by onsite operations. As shown in Table 3-13, operation of the Monofill Facility would
not expose any sensitive receptors to adverse noise conditions. Due to the isolated nature
of the project site, County of Imperial noise standards at the points of reception will not be
exceeded.

3.4.3 Mitigation Measures

No adverse noise impacts are anticipated during construction and operation of the proposed
facility; therefore, no measures are necessary.

3.5 BioLoai caAL RESOURCES

The project area was surveyed for biological resources in March 1989. The entire 160-acre
project site was transected in an east-west manner with special attention given to washes
on-site. The proposed access corridor was aso surveyed. The biological survey was
conducted to determine the type of biological resources and to identify potential impacts
associated with any sensitive species or habitats. A subsequent survey was undertaken to
determine the presence of the flat-tailed homed lizard (Phrynosoma mcallii) in late June
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1989, the most active time of the year for the species. A complete technical report is
provided in Appendix H. A summary of findingsis provided in this section.

3.5.1 Vegetation

The entire north-east quarter of Section 33 supports an open creosote bush scrub (Holland
1986) (Figure 3-10). The creosote bush (Larrea tridentata) is the dominant shrub; the
smaller burrobush (Ambrosia dumosu) and all-scale saltbush (Atriplex polycarpa) are aso
common and dispersed among the creosote bushes. Mormon tea (Ephedru trifurca) and
dalea (Psorothumnus sp.) are present but are less frequent. Honey mesquite (Prosopis
glandulosa) occurs onsite on approximately 12 to 15 poorly formed or disturbed mesquite
hummocks. There are numerous well developed mesquite hummaocks just south of the
project site.

Severa washes cross the project area and drain more or less to the northeast. The margins
of these washes support additional plant species such as desert mat (Coldenia plicata),
akali golden-bush (Haplopappus acradenius ssp. eremophilus), and Salton milkvetch
(Astragalus crotalariae). Approximately 20 percent of the north half of Section 33 consists
of stony ground devoid of vegetation, with a scattering of rigid spine flowers (Chorizunthe
rigidu). Nonnative weeds (canary grass, Phalaris minor; woolly plantain, Plantago
insularis; London rocket, Sisymbrium irio; yellow sweet clover, Melilotus indicus) are
sparsely distributed throughout the project area. The paucity of annuals or herbaceous
perennials seen (e.q., desert lily, Hesperocallis undulata; desert sunflower, Gerueu
cunescens; Cryptantha sp.) may be due in part to the dryness of the preceding winter.

The vegetation along the access route does not differ from that in the north-eastern quarter
of Section 33 except within 0.1 mile of Highway 86. There the alkali goldenbush and
nonnative weeds grow somewhat more densely as a result of water occasionaly
accumulating behind the levee protecting the highway. Only in this area are shrubby
tamarisks (Tamarix sp.) growing in the area. Table 3-14 lists all plant species observed on
the proposed site and access road.
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Table 3-14

PLANT SPECIES OBSERVED ON PROPOSED
PROJECT SITE AND ACCESS ROAD

Family Ephedraceae
Ephedra trifurca

Family Asteraceae
Ambrosia dumosa
Geraea canescens
Haplopappus acradenius
Psathyrotes ramosissima
Stephanomeria sp.

Family Boraginaceae
Coldenia plicata
Cryptantha sp.

Family Brassicaceae
Sisymbrium irio

Family Chenopodiaceae
Atriplex polycarpa

Family Fabaceae
Astragalus crotalariae
Dalea emoryi
Melilotus indicus
Prosopis glandulosa
Psorothamnus sp.

Family Plantaginaceae
Plantago insularis

Family Polygonaceae
Chorizanthe rigida

Family Solanaceae
Lycium brevipes

Family Tamaricaceae
Tamarix sp.

Family Zygophyllaceae
Larrea midentata

Family Liliaceae
Hesperocallis undulata

Family Poaceae
Phalaris caroliniana

Mormon tea

Burrobush

Desert sunflower
Alkali goldenbush
Velvet rosette
Stephanomeria

Desert mat
Cryptantha

L ondon rocket
All-scalesaltbush
Salton milkvetch

Y ellow sweet clover

Honey mesquite
Dalea

Woolly plantain

Rigid spineflower

Tamarisk
Creosote bush
Desert lily

Canary grass
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3.5.2 Wildlife

The density of populations of most animals in creosote bush scrub, especially in scrub as
sparse as that of the project area, is very low. Wildlife observed or expected to occur on
the project site is described as follows.

Birds

Five bird species were seen during the survey. Four of these were migrants or winter
visitors; only the mourning dove (Zenaida macroura), of which one was seen aong the
access route near Highway 86, probably nests in or near the project site. Also, three of the
distinctive globular nests of the verdin (Auriparus flaviceps acaciarum) were found in a
mesquite near the access route; therefore, it is presumed that the species breeds in the
project area. Additiona resident species that may occur in the project area sporadically or
in very low densities (the entire project area may be only part of the territory of asingle
pair) are the greater roadrunner (Geococcyx californianus), homed lark (Eremophila
alpestris leucansiptila), black-tailed gnatcatcher (Polioptila melanuralucida), Leconte’'s
thrasher (Toxostoma leconteii leconteii), house finch (Carpodacus mexicanus frontalis),
and Costa's hummingbird (Calypte costae). The lesser nighthawk (Chordeiles
acutipennis), a summer visitor that arrives usually about the end of March, probably nests
in the study area, asit lays its eggs on bare ground in creosote bush scrub. Though thereis
no suitable habitat for their nesting in the project site, the red-tailed hawk (Buteo
jamaicensis), Say’ s phoebe (Sayornis saya), and common raven (Corvus corax) nest in the
region and presumably forage in the project area regularly. Many additional species of
birds undoubtedly visit the site occasionally during migration or winter.

Mammals

A detailed determination of the mammals inhabiting the project area would require a
nocturnal survey. Only the desert cottontail (Sylvilagus auduboni) was seen during the
survey, along the proposed access route near Highway 86. Tracks and scat of the coyote
(Canis latrans) were aso noted in the study area. Burrows of small mammals such asthe
little pocket mouse (Perognathus Zongimembris), desert pocket mouse (P. penicillatus),
desert kangaroo rat (Dipodomys deserti), Merriam’s kangaroo rat (D. merriami), cactus
mouse (Peromyscus eremicus), and deer mouse (P. maniculatus) were noted onsite. The
round-tailed ground squirrel (Spermophilus tereticaudus) and white-tailed antelope squirrel
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(Ammospermophilus leucurus) occur in the region and possibly in small numbers in the
study area. A large hole seen at the base of a mesquite near the access route may be the
entrance to a den of the coyote, gray fox (Urocyon cinereoargenteus), or kit fox (Vulpes
mucrotis), any of which could occur in the project areain very low numbers.

Reptiles

Four species of lizards were noted during the survey: flat-tailed horned lizard
(Phrynosoma mcallii), western whiptail (Cnemidophorus tigris), the zebra-tailed lizard
(Callisaurus draconoides), and the desert iguana (Dipsosaurus dorsalis). Additional
reptiles that may occur in the project areainclude the sidewinder (Crotalus cerastes), the
side-blotched lizard (Uta stunsburiana), long-tailed brush lizard (Uroesaurus gruciosus),
leopard lizard (Crotaphytus wislizenii), common kingsnake (Lampropeltis getulus), night
snake (Hypsiglena torquata), and shovel-nosed snake (Chionactis occipitalis). The variety
of reptiles that may occur on the site is limited by the lack of rock outcrops and significant
sandy areas. Because of the lack of water, no amphibians are expected.

3.5.3 High-Interest Species/Habitats

Habitats

None of the habitat types represented on the project site (open creosote bush scrub, dry
washes, bare stony ground) is regarded as sensitive. Mesquite hummocks., considered
important by the California Department of Fish and Game (CDFG), are well represented in
the southeast comer of Section 33 but not in the project area or along the proposed access
route. San Felipe Creek and San Sebastian Marsh, sensitive wetlands and home of the
endangered desert pupfish (Cyprinodon macularius), lie 3 to 6 miles northwest to west of
the study area and would not be affected by the proposed project. Drainage from Section
33 runs northeast where is it blocked by the levee protecting Highway 86 or through
culverts under the highway and into the Trifolium canal.

Plants

High-interest plantsinclude those listed by the U.S. Fish and Wildlife Service (USFWS
1985), California Department of Fish and Game (CDFG 1985), and California Native Plant
Society (Smith and Berg 1988). The CNPS listing is sanctioned by the California
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Department of Fish and Game and essentially serves asitslist of “candidate” speciesfor
threatened or endangered status.

None of the plant species observed or expected to occur on the proposed site is currently
listed as endangered, threatened, or sensitive by the U.S. Fish and Wildlife Service
(USFWS 1985), the Cdlifornia Department of Fish and Game (CDFG 1985), or the
Cdifornia Native Plant Society (Smith and Berg 1988). There are, however, a number of
sensitive species that occur in the region surrounding the project site which have potential
to occur on site. These species include three federal candidates for listing, one of which is
state-listed as an endangered plant species. The status of these species aong with
comments on the species' range, distribution in the region, and probability of occurring
onsite is listed below (see Appendix H for an explanation of CNPS listings and codes and
USFWS designations).

Ammobroma sonorae

Sand Food

USFWS: Candidate (Category C3c)

CNPS rating: List 1, 2-2-2

This purple flowered root-parasite is found primarily within the Algondones Dunes and
adjacent sandy areas of the East Mesa of Imperial Valley. It isaso found at asingle
location on West Mesa in the northeastern comer of Imperial County. The host species for
this parasite include severa perennial shrubs: Coldenia paimeri, C. plicata, Eriogonum
deserticola, and possibly Pluchea sericea (WESTEC Services 1977) and appears on the
surface of sand dunes as a tarnish-gray form resembling the top of a mushroom. This
species was not detected onsite.

Astragalus crotalariae

Salton Milkvetch

CNPSrating: List 4,1-1-2

This coarse and malodorous annual or short-lived perennial occurs on sandy flats and
desert fans. This species has been recorded at a number of locations on the West Mesa of
Imperial County and in particular was found south of YuhaWash (WESTEC 198 1 b). Itis
also found in Baja California and adjacent Arizona. This speciesis associated with high
selenium content in the soil, and heavy concentrations of this element within the plant
makes this species highly toxic. Salton milkvetch was detected onsite in the numerous dry
washes.
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Astragalus lentiginosus var. borreganus

Borrego Milkvetch

CNPS rating: List 4, I-I-I

This purple-flowered legume occurs on dunes and sandy valleys below 1000 feet elevation
in association with creosote bush scrub. Borrego milkvetch flowers from February to
May. This species was not detected on the project site.

Pilostyles thurberi

Thurber’ s Pilostyles

USFWS: Candidate (Category C3c)

CNPS: Ligt 4,1-1-1

This fleshy minute herb is parasitic on the branches of Psorothamnus emoryi in San Diego
and Imperial counties, southwest Arizona and Bagja California. Only the small brown
flowers and overlapping bracts are visible on the host plant. This species was not observed

onsite.

Opuntig wigginsii

Wiggin's Cholla

USFWS: Candidate (Category C2)

CNPS: List 1, 3-1-2

This shrubbery (I-3 foot dm) cactus is associated with sandy soils in creosote bush scrub
habitat from eastern San Diego County to Arizona. This species was not detected onsite.

Animals

Kit fox (Vulpes macrotis) tracks and scat were observed near the southern end of the
proposed access road. This species is declining in numbers, however, is not listed by state
or federal agencies. Other sensitive species known from Imperial County occur in other
habitats, either rocky hills (e.g., the desert bighorn sheep, Ovis canadensis cremnobates) or
more humid aress (e.g., the badger, Taxidea taxus, and the Y uma cotton rat, Sigmodon
hispidus eremicus). Certain scarce bats may occasionally forage or migrate over the study
area, but there are no suitable roosting sites (caves, mine shafts, etc.), the resource critical
to these species.

Of the many sensitive species of birds occurring in Imperial County, all but five are
restricted to riparian or wetland habitats. None of the five that occurs in desert scrub was
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observed during the field survey and the habitat in the project areais unsuitable or marginal

for al of them. None is listed as threatened or endangered by the CDFG or USFWS. The
prairie falcon (Falco mexicanus), a third-priority species of specia concern to the CDFG

(Remsen 1978) nests in rocky hills and forages in creosote bush scrub, among other
habitats. The nearest suitable nest sites are at least 5 miles from Section 33, so the area
undoubtedly receives no more than very occasional visits by prairie falcons. The
burrowing owl (Athene cunicularia hypugaea), a second-priority species of special

concern, occurs sparsely in open creosote bush scrub in Anza-Borrego Desert State Park
but isfar more numerous in the agricultural areas of the Imperial Valley. No burrows or
squirrel colonies constituting habitat for the species were noted during the field survey, and
the area is either poor or unsuitable habitat for burrowing owls. The black-tailed
gnatcatcher (Polioptila melanura lucida), a second-priority species of special concern, is
common and widespread in the Anza-Borrego Desert and uncommon and localized to
mesquite thickets in the Imperial Valley. It inhabits creosote bush scrub but usually scrub
containing a higher density of large shrubs than is found in the project area. Probably
black-tailed gnatcatchers occur in very low density in the north-eastern quarter of
Section 33, as the habitat can be regarded as only marginal for them. Thecrissal thrasher
(Toxostoma crissale coloradense), a third-priority species of special concern, requires
dense mesquite thickets, so there is no habitat suitable for it near the project site. Western
Imperial County constitutes a hiatus in the species’ range between the Imperia Valley and
the westernmost colony in the Borrego Valley. The LeCont€' s thrasher (Toxostoma

Zeconteii Zeconteii) is regarded as a third-priority species of specia concern by the CDFG
but probably should be ranked higher, asit occursin very low density (five pairs or less
per square mile) even in prime habitat, and much of its range is subject to degradation by
off-road vehicles. LeConte's thrasher occurs near the project area both to the north (near
Salton City) and to the south (south side of Superstition Mountain, P. Unitt, pers. obs.). It
is the sensitive bird most likely to occur in the project area. For nesting, however, it uses
either cacti (for protection) or shrubs densely foliaged enough to conceal the nest. As both
of these types of vegetation are absent from the study area, the project site isunlikely to
constitute more than a peripheral portion of the territory of apair of LeConte’ s thrashers.

Two species of sensitive reptiles may occur on the site: the Colorado desert fringe-toed
lizard (Uma notata) and the flat-tailed homed lizard (Phrynosoma mcallii). Both are
regarded as species of specia concern by the CDFG and as candidates for listing as
threatened or endangered by the USFWS. The fringe-toed lizard generally prefers dunes
and other habitats sandier than are found in the study area, but may occur sparsely aong
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the washes. The flat-tailed horned lizard is an uncommon resident of the Coachella and
Imperia valleys in southeastern California; southwestern Y uma County, Arizona, and
south to the desert plains around the Colorado River deltain northern Mexico (Stebbins
1954; Turner et al. 1980). These areas have received increasing levels of urban and
agriculture development as well as increased off-road vehicle traffic. Consequently, the
flat-tailed homed lizard has been given state protected status and is a candidate for state
listing as endangered and classified as a Candidate 2 Category species for the federal list of
threatened and endangered species (CDFG 1988).

The flat-tailed homed lizard is a particularly secretive and cryptic animal. Individuals are
rarely seen therefore detection of the animals relies on indirect means, namely presence of
scat. Phrynosoma scat is easily distinguished from other lizard scat in Size, shape, texture,

and contents (almost exclusively ants). The habitat preferred by the flat-tailed horned lizard
is“areas of low relief with surface soils of fine packed sand, or [desert] pavement, overlain

with loose, fine sand. The vegetation is usually a simple association of creosote bush and
bur-sage["burrobush"] (Turner et al. 1980). The project area thus appears suitable for the
flat-tailed horned lizard. Turner et al. reported, however, that the habitat above the old
shoreline of Lake Cahuilla (elevation 40 feet above sealevel) is more favorable for the flat-

talled horned lizard than lower areas. As the study area lies at or below 50 feet below sea
level, it is not anticipated to constitute prime habitat. Turner et a. (1980, Figure 5) found
horned lizard scat in Section 27, immediately northeast of Section 33 and along the east

side of the access route, and observed the lizards themselves near Highway 78, just west of
Highway 86. Turner et a. however, did not report any evidence of the flat-tailed homed
lizard on the project site.

A thorough survey was undertaken in late June (the most active time of the year for the
species) to determine the presence of flat-tailed homed lizards. Within the project areathree
triangular transects were walked (section 27, 28, and 33). The transects resulted in one
flat-tailed homed lizard scat per section (see Appendix H). In addition toscat identified,

one flat-tailed homed lizard was observed off the transects near the NE corner of section

33. Anindex of relative abundance utilized by the BLM in assessing and comparing
homed lizard utilization of an area is as follows:
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RELATIVE ABUNDANCE INDEX

Low 1 to <5 scat/person/hour
Medium 5to 9 scat/person/hour
High >9 scat/person/hour

Using thisindex the sensitivity level of the project site overall islow with only one scat per
hour per transect.

3.5.4 Impacts

Construction of the Monofill Facility would result in the loss of approximately 35 acres of
creosote bush scrub (area of access road plus developed portion of the northeastern quarter
of Section 33). Additiona acreage may be lost upon implementation of fina grading
design. The biological significance of thisloss may be judged by its effect on the habitat as
awhole and by its effect on the component species within the habitat. Creosote bush scrub
IS not regarded as a sensitive habitat. The project’ s impact on the habitat as a whole is not
considered significant, due to the abundance of creosote bush scrub in the surrounding
region, the small proportion of the habitat in the vicinity to be eliminated by the project, and
because of the public (BLM) ownership of the surrounding land (possibly affording some
additional degree of protection).

The only individual speciesthat may be affected significantly by the project isthe flat-tailed
homed lizard. The site is at best only marginally suitable for other sensitive animals such

as the Colorado desert fringe-toed lizard or LeConte's thrasher, and because these species
are not recognized as highly sensitive by government agencies, the impacts on them, if any,

would not be considered significant. The degree of the project’s impact on the flat-tailed

horned lizard is considered to be potentially adverse yet insignificant due to its relative low

abundance on the project site.

The only sensitive plant species in the project areais the Salton milkvetch. Even though
some Salton milkvetch and suitable wash habitat would be eliminated by the project,
because of the species’ low ranking in the California Native Plant Society’s hierarchy and
the abundance of suitable habitat nearby, thislossis not considered significant.
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3.5.5 Mitigation

The final grading plan shall be reviewed by a qualified biologist to ensure that no
significant impactsto the flat-tailed horned lizard would occur and that impacts to theSalton
milkvetch are minimized to the extent possible. Potential adverse impacts to the flat-tailed
homed lizard can be further minimized through implementation of the following
recommendations:

. Al vehicles should remain on roads. No offroad vehicle travel should be
authorized without prior approval by’ BLM or CDFG.

. Accessto the project area should be controlled by gating.

. Access roads should be paved to eliminate the amount of time the flat-tailed
homed lizards spend on roads and potentially reduce lizard mortality.

. Theloss of flat-tailed homed lizard habitat will be compensated commensurate
with appropriate state and federal requirements.

3.6 CULTURAL RESOURCES
3.6.1 Existing Conditions

The cultural resource study included a literature review conducted at the Imperial Valley
College Barker Museum, afield survey, testing to determine site importance sunder CEQA
and dligibility to the National Register of Historic Places under the National Historic
Preservation Act (NHPA). A full technical report is on file with the Imperial County
Planning Department and the clearinghouse of Imperia Valley College. The following
summarizes the findings of this report. The record search identified four sites IMP-128
IMP-2376, IMP-5574, and IMP-5575 recorded within a |-mile radius of the project area.
The field survey located 16 sites and 18 isolate finds within or adjacent to the project area.
The sites represent Late Period prehistoric occupation of the relic Lake Cahuilla shoreline
circa 500 years B.P. These sites and isolates include pottery, projectile points, flakes,
angular waste flakes, and hearths constructed of sandstone. Ten (IMP-6138, IMP-6139,
IMP-6140, IMP-6143, IMP-6147, IMP-6148, IMP-6150, IMP-6151, IMP-6152,
IMP-6153) sites and eighteen isolate finds are recommended as either not important under
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CEQA or not eligible for inclusion in the National Register of Historic Places, given their
small size, limited data base, and lack of a subsurface deposit. Further work at these sites
would not significantly contribute to the archaeological record. A map showing cultural
resources within the monofill project area and proposed access road is contained in the
technical report. This map has not been reproduced in this section in order to protect these
resources.

Site IMP-6141 was tested and found to contain a subsurface deposit to 30 centimeters.
Surface artifacts include over 225 ceramic fragments, 85+ flakes, flake tools and milling
tools, and possible hearths. Site IMP-6141 is recommended as important under CEQA and
eligible to the National Register of Historic Places.

The remaining five sites (IMP-6142, IMP-6144, IMP-6145, IMP-6146, IMP-6149) need
testing to determine site importance under CEQA or eligibility to the National Register of
Historic Places under NHPA.. Testing will provide information as to Site size, depth,
content, and potential to address important research questions.

3.6.2 Impacts

Ten sites and 16 isolates, identified as not important under CEQA or recommended as not
eligible to the National Register of Historic Places under NHPA, need not be addressed as
to impacts. The remaining five sites (IMP-6142, IMP-6144, IMP-6145, IMP-6146,
IMP-6149) need to be tested to determine site importance or eligibility to the National
Register of Historic Places, before impacts can be addressed. The proposed access road as
presently planned will directly impact site IMP-6141 (MON-S-4) . Sites IMP-6145 and
IMP-6146 may be indirectly impacted through monofill construction. Formal
determinations of eligibility for inclusion in the National Register must be submitted to the
State of Historic Preservation Office for those properties located on public land which are
dated for impacts. Concurrence of these determinations must be obtained prior to any
surface disturbances.

3.6.3 Mitigation of Impacts
Under CEQA, only sitesidentified as important need to be addressed as to mitigation of
impacts. For NHPA, sites eligible to the National Register of Historic Places need to be

addressed as to mitigation of impacts. The project as currently proposed would impact one
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important and two potentially important sites: IMP-6141 (MON-S-4), IMP-6145 (MON-S-
8), and IMP-6146 (MON-S-9). Impacts to these sites can be mitigated through avoidance
or a data recovery program. If avoidance cannot be achieved, then sites IMP-6145 and
IMP-6146 will need further evaluation to determine site importance or igibility to the
National Register of Historic Places before mitigation of impacts can be addressed. Site
IMP-6141, identified as important and/or recommended as eligible to National Register of
Historic Places needs to be mitigated of direct or indirect project impacts. Under federa
guidelines, avoidance is the preferred alternative and an accepted road route is
recommended if indirect impacts can be eliminated. Mitigation of impacts through a data
recovery program would require several months for consultation with the State Historic
Preservation office and the President’ s Advisory Council on Historic Preservation.

Should the final grading plan identify the need to use borrow material from outside of the
direct project impact area, plan review and approval will be required from both Imperial
County and the BLM with regard to avoiding importance cultural resources as identified in
the Cultural Resources Technical Report. The review and approval are necessary, given
the number of prehistoric sitesin this area and the potential for sites outside the project
area.

3.7 Lano Us E
3.7.1 Existing Land Use

The Imperial County covers an area of 4597 square miles or 2,942,080 acres.
Approximately 72 percent of county lands are undeveloped and under federal ownership
and administration. Approximately 20 percent of the land is irrigated for agricultural
purposes, most notably the central area known as the Imperia Valley. The developed area
where the County’ s incorporated cities, a mgjority of the unincorporated communities, and
supporting facilities are situated comprise less than 1 percent of the land. The Salton Sea
covers approximately 7 percent of the county (County of Imperial 1985).

The mgjority of the development in the western portion of the valley is concentrated in the
City of Westmorland, 12 miles east of the project site. Land use in the project vicinity is
generally characterized by irrigated agricultura land interspersed with scattered rura
residences to the north and east of SR-86 and uncultivated, vacant desert south and west of
the highway. The nearest residence to the project site is located approximately 2 miles

3-75



east-northeast at the Elmore Desert Ranch. The BLM's San Sebastian Marsh/San Felipe
Creek reserve, categorized as an Area of Critical Environmental Concern (ACEC), is
located 3 miles northwest of the site. The IT Class | (hazardous waste) disposal facility is
located 5 miles southwest of the site. Directly south of the siteisthe U.S. Navy Test
Range. Figure 3-1 1 illustrates the land uses existing in the project area.

Although the project site is privately owned, ownership of surrounding parcels varies: the
BLM currently maintains title to Sections 28, 32, and 34, which are directly adjacent to the
northern, western, and eastern boundaries of the site. The U.S. Navy owns the land
directly south of the subject property and adjacent properties. Sections 27 and 29, to the
northeast and northwest of Section 33, respectively, are also privately owned. The only
existing improvements on these surrounding lands include an electrical transmission line
and maintenance road which diagonally traverse Sections 21, 26, 27, 34, and 35 and are
operated by the IID; the Kane Springs Jeep Trail, approximately 1.25 miles northwest of
the site; and SR-86 to the north.

Regionally, the project vicinity can be accessed via SR-86; however, access to the site is
limited to all-terrain or four-wheel drive vehicles or access by foot. The closest paved road
IS SR-86, 1.25 miles north of the property. The site is currently vacant desert land with no
man-made structures present onsite. The only evidence of site disturbance is a dirt track or
road that runs along the eastern boundary of Section 33, cuts midway through the section,
and traverses north along the western boundary of Section 33. The predominant land use
surrounding the project areais limited to desert open space and vehicle-oriented recreation
Vehicle use is permitted on existing roads on public lands and in designated off-road
vehicle (ORV) areas, athough unauthorized ORV activity has historically occurred to a
limited extent onsite.

3.7.2 Relevant Land Use Programs and Zoning

The mgority of the area proposed for development of the Monofill Facility lies on
privately-owned land, although 1 mile with 60 feet of the right-of-way for the proposed
access road crosses Section 28, which is public land administered by the BLM. All private
land is under the jurisdiction of Imperial County. Consequently, different land use plans
apply to the private and public portions of the proposed devel opment.
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Privately-held lands within Imperial County are subject to the land use guidelines contained
in the County’s Ultimate Land Use Plan of the General Plan (County of Imperia 1973), as
well as any other zoning or land use regulations adopted by the county. The project site is
currently designated by the County of Imperial as “ Recreation/Specia Public” and zoned
"S" for open space use. The open space zone is applied to the unincorporated areas of the
county which are not designated to the precise zoning map, Uses permitted within the open
space zone include rural residential and some agricultural storage and production uses.

With a conditional use permit (CUP), additional uses permitted within this zone include
airports, oil and gas exploration/development, recreational facilities and events, parks,

campgrounds, and hiking/motorcycle trails. The existing land use designation for the
project site (* Recreation/Special Public”) will changeto “ Heavy Industrial” (M-2) upon
approval of the proposed project by the County Board of Supervisors.

The county has aso adopted an open space element which has policies applicable to the
project site. The open space element is designed to preserve unique resources and
encourages activities which are compatible with the desert environment. Certain critical
flora and fauna habitats and protected areas are identified; the project site is not within any
of these critical areas. The element discusses preservation of natural resources, managed
production of resources, and protection of public heath and safety. Implementation
programs are outlined for each of these objectives. The site is designated open space for
the protection of public health and safety. This designation pertains to the special

conditions associated with building on unstable soils (with respect to expansiveness and
soil pressure limitations) such as those contained onsite. The implementation program for

such a designation includes the preparation of detailed engineering or soils studies similar
to the one conducted for the proposed project. An evauation of this condition is detailed
within the geotechnical analysis (Section 3.1).

The county’s Solid Waste Management Plan (SWMP) was established to evaluate the
county’s solid waste management practices and future needs in accordance with state policy
and guidelines. All solid waste management activitiesin Imperial County must bein
conformance with the adopted plan. The SWMP contains a specific section pertaining to
“specia wastes,” which arc defined as hazardous wastes and other wastes requiring specia
handling, including waste resulting from geothermal energy development, Currently, there
aretwo Class 1l sitesin Imperial County which may accept non-hazardous geothermal
materials given approva by the RWQCB. There is only one disposal site in Imperial
County capable of handling designated/special wastes and/or hazardous wastes.

3-78



Resource guidelines on public land administered by the BLM within the southern portion of
the California Desert Conservation Area (CDCA) may supersede the land use regulations of
the local jurisdiction. Most of the public lands within the CDCA have been assigned for
management purposes to one of four multiple-use class designations. The class
designations guide the type and degree of land use which is allowed within each class. The
four multiple-use classes are:

. Class C (Controlled Use) - the most restrictive designation and is assigned as an
interim measure to lands preliminarily recommended for wilderness

preservation;

« Class L (Limited Use) - intended to protect sensitive resources, from being
significantly diminished while providing for generally lower-intensity controlled
multiple use of resources;

. Class M (Moderate Use) - allows a wide variety of uses, such as mining,
livestock grazing, recreation, energy, and utility development, but is also
designed to conserve desert resources and mitigate damage to the resources
caused by the permitted uses; and

» (Class | (Intensive Use) - provides for concentrated use of the land and
resources with reasonable protection for sensitive natural and cultural values.

The public land that the proposed 60-foot access road right-of-way would cross is
designated as Class M, Moderate Use. The need for access across public land to permit
utilization of privately-owned lands is recognized within the plan. However, the routes of
travel and construction standards are subject to BLM control to prevent any unnecessary or
undue degradation of public lands and their resources. Within the “ Moderate Use’
category, new routes of access for motorized vehicles may be alowed upon approval by an
authorized officer.

The CDCA plan aso identifies ACEC and special areas, which are areas of public land
where specia management attention is required to protect or prevent irreparable damage to
important resources. The project site is not within any ACEC or Special Areas, dthough
the 6,337 acre San Sebastian Marsh/San Felipe Creek (ACEC #61) is located 3 miles
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northwest of the project site (Figure 3-1 1). This ACEC is protected for its prehistoric,
historic, and Native American values, and the riparian habitat and wildlife resources it
features.

3.7.3 Impacts

The proposed project would develop 35 acres of undeveloped desert land. The project
Improvements and onsite structures will include a 1.25-mile paved access road with
periodic turnouts constructed south from SR-86 to the site, two |o-acre disposal/storage
aress, a trailler office, a potential onsite waterwell, and a structure for equipment
maintenance. An electrical transmission line may be extended to the site along the access
road right-of-way, as an alternative to using diesel-generated power. In addition, the daily
disposal/storage operation will employ the use of some heavy-duty equipment to transport
and compact the material. Although development of the project would modify the character
of the project site, operation of the facility would not create land use conflicts with the
surrounding open space uses, nor would the project affect operations at the U.S. Navy
Desert Test Range or affect unique resources or discourage activities associated with this
desert environment. No existing residential uses are close to the project site, the nearest
residenceis 2 milesaway and would not be significantly impacted by the project.

In order to construct and operate the proposed Monofill Facility, the applicant has applied
to the County of Imperial for a General Plan Amendment and rezone for the site and a
CUP. Before the proposed project can begin operations, the California Waste Management
Board (CWMB) and the CWMB's local enforcement agency, the Imperial County
Department of Health Services, must issue a Solid Waste Permit which finds that the
project is in compliance with the SWMP. To be in compliance, an amendment to the plan
must be prepared and approved which would include the proposedMonofill Facility into
the county-wide SWMP. Approval of these measures would make the project consistent
with the planning policies of the County of Imperial. The potential impacts to land use
plans associated with each of the proposed actions are discussed below.

In accordance with the project description, the project site would be redesignated for
“Heavy Industry” and rezoned “ M-2" as applied for by the project proponent. The
proposed General Plan Amendment and rezone would place the project in conformance
with county land use policies.



Processing of a CUP for the Monofill Facility ensures that only compatible uses are
allowed As discussed above, the proposed project would not impact any existing open
space or residential uses in the project vicinity; therefore, no adverse impacts to county land
use plans would occur upon project construction and operation.

The potential impact to BLM land use policy is associated with the proposed. access road
and right-of-way. The* Multiple Use” category requires that new access routes must be
approved by an authorized officer. The proposed alignment of the access road is along the
eastern boundary of Section 28. This 60-foot right-of-way does not cross any significant
natural resources (refer to the biological and cultural resource analyses, Sections 3.5 and
3.6). Thus the development of the access road across public land is not anticipated to
adversely impact land use policy of the BLM. In addition, the project site is not within or
adjacent to any ACEC or special area, and would not conflict with land use management
guidelines for these resources.

3.7.4 Mitigation Measures

No land use compatibility impacts with surrounding uses have been identified within the
anaysis. No impacts to Imperial County land use plans and policy, including: the SWMP,
would occur provided the appropriate amendments, rezone, and permit approvals are
obtained from the county. No adverse impacts to BLM land use policy and resource
management guidelines are anticipated, provided the BLM approves the proposed access
road alignment. Therefore, no mitigation measures are necessary.

In the event that the project site is not used for the proposed Monofill facilities, on site
zoning would revert back to the existing open space zone. This EIR is not intended to
analyze or environmentally assess any other portion of Section 33, or any other project or
purpose, other than that identified in the application, and the project description. No other
M-2, heavy industria use of environmental impacts are intended to be assessed by this
EIR.

3.8 TRANSPORTATION SYSTEMS
3.8.1 Existing Circulation System
The study areais served primarily by SR-86 and by several county roads (Figure 3-12).
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SR-86 is used as part of a main cross-country route. 1n the project vicinity, SR-86 isa
two-lane undivided road with a 55-mile-per-hour speed limit, the road width is 28 feet and
there are no shoulders. The design capacity in the project vicinity is5000 ADT. The
average daily traffic (ADT) count is estimated to be 3,500 which is under design capacity
(Nilson 1989).

According to Caltrans, given roadway geometrics and traffic characteristics, SR-86 has a
traffic accident rate slightly higher than expected. Accident rates are higher than would be
expected because traffic using SR-86 is comprised of approximately 35 percent large trucks
(18 wheels or greater). SR-86 aso serves alarge number of recreational vehicleson
weekdays and holidays. Heavy truck and recreational vehicle traffic increases risk
particularly on two lane roads where passing is common. Another identified problem is the
lack of left tum pockets. Many accidents arc a result of turning movements to side roads,
roadside stands, and other activities that occur between public road connections.

The Caltrans 5-year Improvement Plan indicates that improvements (including expanding
SR-86 to a 4-lane expressway from SR-78 south to Brawley) will be constructed between
1992 and 1993 (Nilson 1989). Design capacity after improvements are made in the project
area is anticipated to be 30,000-40,000 ADT. Actua ADT in the year 2000 is expected to
be 20,000. The large surplus between capacity and actual ADT is being provided to
improve highway safety along SR-86.

County roads in the study area include Sinclair, Gentry, Bowles, Lack, and Bannister
roads. Traffic counts for these county roads have not been estimated. Generaly, state and
county roadways have a maximum capacity of approximately 1500 vehicles per peak hour
per lane with amore desirable, safe capacity of 660 vehicles per hour per lane.

3.8.2 Impacts
Traffic generated by the project will be composed of the following elements:: 1) workers
commuting to the project during construction; 2) trucks and other heavy equipment required

during construction; 3) truck transport of solid materials;, and 4) operating crews
commuting to the site.
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Construction employee traffic aong with the use of trucks and various other heavy
construction equipment will be distributed throughout the construction periods and, due to
itsintermittent nature, will not figure significantly in areatraffic percentages.

During operation, the proposed facility will generate between 3 and 5 two-way employee
trips per day. Additionally, approximately 8 to 10 two-way trips per day by covered trucks
(25 cubic yard capacity) will be generated as geothermal filter cake and muds are brought to
the project site. The truck trips required to transport geothermal materials to the site will
originate in the Obsidian Butte area. The trucks will travel down Sinclair, Gentry, Bowles,
Lack, and Bannister roads, connect with SR-86 and turn onto the project access road to the
Monofill Facility (Figure 3-12). Currently, this truck traffic is permitted to deliver
materials to a Class-| disposal site located approximately 4 miles east of the proposed
Monofill Facility. Operation of the proposed facility would result in an additional impact to
a4-mile section of SR-86, particularly at the point where the proposed facility will access
SR-86.

Employee and truck transport traffic during operation are considered to represent an
insignificant impact to traffic volume in the project vicinity. The project will add to the
cumulative maintenance requirements on county roads in the project area. The project by
itself is not considered to represent a significant impact to maintenance requirements on area
roadways.

From atraffic safety standpoint, trucks and heavy equipment movement will constitute a
cumulative impact on the arearoads and SR-86 in that it will add incrementally to the truck
burden. Project-generated truck traffic will cause short-term inconveniences on roadsin
the project area, especially during agricultural harvesting periods when unusually large
numbers of farming vehicles and transport trucks would be on the roads, and on holidays
when alarge number of recreational vehicles utilize state highways including SR-86. Of
particular concern will be the turning movements onto and off of SR-86 in which trucks
and employee traffic enter or leave the project site. The impact, from a safety standpoint,
generated at the project access point to traffic on SR-86 is considered potentially significant
and adverse. Future planned improvements by Caltrans to SR-86, including a 4-lane
highway in the project vicinity may mitigate safety impacts.
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3.8.3 Mitigation Measures

It iswithin Caltrans' jurisdiction to warrant and approve any roadway improvements on
SR-86. Desert Valley Company must obtain an access and enchroachment permit from
Caltrans to access SR-86. Detailed design provided to Caltrans must take into
consideration future improvements that will be made along SR-86 in the project vicinity. If
future improvements planned by Caltrans, including widening of SR-86, are. not in place
upon project start-up, the potential hazard caused by westbound trucks turning left across
traffic onto the project access mad can be mitigated by the construction of aleft-turn pocket
at the intersection of the access road and SR-86. This turn pocket must be approved by
Caltrans and take into consideration deceleration, turning width of trucks, and buffer areas
to oncoming traffic. As an added safety precaution, trucks should be required to operate
with headlightson at all times.

3.9 Visual Quality/Aesthetics
3.9.1 Existing Landform and Viewshed

The two factors which are most important in characterizing the visual resources of an area
are scenic features (including both natural landforms and man-made objects of interest) and
viewer sengitivity (or the values of the view to those who experienceiit).

The Monofill project siteisin the Imperial Valley, south of the Salton Sea. The Imperial
Valley is part of the larger physiographic province of the Salton Trough. This provinceis a
very flat basin surrounded by mountains: the Peninsular Range to the west and the
Chocolate, Orocopia, and Cargo Muchaco mountains to the east. Most of the trough is
below sea level, and consists generally of desert, with agricultural land uses located to the
north and south of the Salton Sea. The project Site istypical of the Salton Trough: very
level desert, with little topographic relief, and elevations below sea level. An aeria of the
site offersan overall view of the subject property and its physical features (Figure 2-2).

The project siteis currently undeveloped and located within afairly remote, unirrigated
portion of open desert in the western portion of Imperial Valey. The City of Westmorland
islocated approximately 12 miles east of the site, with the intervening land between the site
and the city supporting irrigated agriculture and scattered rural residences. The Salton Sea
Is situated approximately 4 miles north of the site. To the south-southwest are the
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Superstition Hills and to the west is open desert. Lands immediately adjacent to the site are
also uncultivated desert.

Topographically, the site slopes gently downward from a series of low-lying hillsin the
southeast toward the northeast at a 1.5 percent grade. The most prominent topographic
feature within the project vicinity site is a sandstone outcrop which forms low hills in the
southeast corner of Section 33. Elevationsin the project vicinity are mainly below sealevel
and range from a high of 45 feet along the hills in the southeast of Section 33 to alow of -
140 feet in the northeast comer of Section 33. Vegetation on the property and in the
vicinity is sparse featuring some well-developed mesquite hummocks along the
southeastern hills, with the remainder of the vicinity characterized by widely spaced,
individual mesquite shrubs, scattered grasses, and forbs. Numerous intermittent braided
stream channels or washes traverse the property flowing in a southwest to northeast
direction. No man-made structures are present, and except for a dightly overgrown dirt
track and afew older motorcycle trails, no other disturbance is evident onsite.

Surrounding the property is also open, unirrigated desert, with afew insignificant man-
made improvements evident. The Kane Springs Jeep Trail crosses Section 29
approximately 1.5 miles northwest of the site, and an electrical transmission line and
adjacent maintenance road operated by thelID diagonally traverses Sections 28, 27, and
34, approximately 0.5 miles northeast of the site. The most significant man-made structure
visible from the property is SR-86. No night lighting exists in the project vicinity.

Views of the site (Figure 3-13) are primarily afforded to motorists along the SR-86, over 1
mile away at its closest point, which carries approximately 3,500 vehicle trips daily. These
views are concentrated along the portion of the roadway which curves northward. Along
the east-west trending portion of SR-86, a 4- to 5-foot earthen levee adjacent to the
southern side of the roadway shields any views of the property from the motorists. For
this reason, the south-east motorists have the clearest vantage of the property until the
earthen levee interrupts the viewshed at the point where the electrical transmission line
crosses the roadway overhead (Figure 2- 1). Those motorists traveling in the opposite lanes
turn northward soon after the earthen levee ends, resulting in only a relatively quick view
of the property. In addition, because of the undeveloped nature and uniformity of the
project vicinity, the exact location of the site is not easily discemable when traveling past
the area. Other potentia viewers of the project Site are recreationalists using the Kane
Springs Jeep Trail, the San Sebastian Marsh (approximately 3 miles northwest of the site),
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and any other public lands in the project vicinity. The nearest residence is located
approximately 2 miles northeast of the site and is not afforded a view of the property dueto
the configuration of the levee. Highway 78, located 3.5 miles north of the Site, isa
designated scenic highway in this portion of Imperia County, athough intervening
topography does not permit a clear view of the site from thislocation.

Short-range views in all directions from the site are of nondistinctive open desert, with the
exception of the low-lying hills to the southeast. Long-range views in the vicinity on clear
days include mountains of the Peninsular Range to the west and Superstition Hills to the
south-southwest. No outstanding topographic features are visible to the east. SR-86 is
barely visible from the northern property boundary.

3.9.2 Impacts

Upon development of the Monofill Facility, the character of the project site would
significantly change. Visible structures will include a 1.25mile paved access road with
locking gate which will connect the project with SR-86, an onsite trailer which will serve as
an office/laboratory, a potentia electrical transmission line which may be extended to the
site, and a 6-foot chain-link fence which will be erected around the active portions of the
site. Each of the two phases of the facility will encompass 10 acres of land. The clay side
walls of each stage area will be constructed to a height of approximately 20 feet, with the
filter cake materials being stored at a height of 15 feet above the side walls. Therefore, the
maximum height of each cell structure will be approximately 35 feet above the existing
grade. These structures would be the most visible portions of the development.

The project site would be modified from an inactive, undevel oped landscape to an industria
land use with truck and equipment activity 12 hours per day every day. Views from the
Kane Spring Jeep Trail and San Sebastian Marsh would be minimal because of their
distance from the site. The nearest residence will not be impacted visually by the project.
The structures and activity would be most evident to motorists along SR-86, and
particularly those traveling the southbound lanes. For these motorists, the project would
produce unavoidable visual impacts which are not considered to be significant. Visual
iImpacts to motorists are not considered significant because most vehicles travel at a speed
of 55 mph along SR-86 and their viewshed is limited by the short time it takes to travel past
the site. Motorists' distance from the project site combined with the speed at which typical
viewers travel would serve to minimize theimpactsto visual quality in the project vicinity.
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3.9.3 Mitigation

Visua impacts are considered unavoidable, yet not significant. Structures constructed on
site should, however, be of earth tone coloration to minimize their potential visibility. If
night lighting is required in the future, directional lighting fixtures shall be used to reduce
potential glare onto adjacent properties and to minimize night glare.

3.10 SocioeconNnoMICs
3.10.1 Population Characteristics

The project site is located in a relatively unpopulated area of the county, with the closest
permanent residence 2 miles away. Most of the population of Imperial County livesin the
seven incorporated cities within the county. The largest of these citiesis El Centro, which
had an estimated 1988 population of 29,667, or 27 percent of the people in the county.
Calexico's population in 1988 was 19,030 people, or 17 percent. Brawley aso has less
than 17 percent of the 1988 population with 18,659 residents within its city limits. The
populations of the cities of Holtville and Imperial were 4986 and 4305, respectively, in
1988. Calipatria's population of 2782 represented 2.5 percent of the county’s total, while
the number of residents in Westmorland was 1893, or 1.7 percent of the total (WESTEC
1989b). Westmorland is the closest incorporated city in the project area.

3.10.2 Labor Force and Employment

The economy of Imperial County is strongly influenced by irrigated agriculture and the
associated agribusiness. A large part of the fresh winter vegetables for the United States
aregrown in the Imperia Valley. Imperial County’s employment sectors are dominated by

the agricultural industry, with approximately 32 percent of the labor (or over 3in 10

people) employed within the agricultural sector. Secondary to agriculture is the

government, with approximately 27 percent of the employed labor. The wholesale and

retail trade market employs approximately 19 percent of the county labor pool and the

services industry employs approximately 12 percent. The remainder of the employment is

within the mining, construction, manufacturing, and financial institution/real estate

industries, each with less than 5 percent of the labor market.
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Imperial County ranks 57th among California’s 59 counties in terms of per capita persona
income. The average per capitaincome of Imperial County residents was $10,391 in 1986
as compared to a California statewide average of $16,875. Total wage and salary
employment in the county grew by 4.5 percent from 1985 through 1987, which isless than
the rate of population growth of 5 percent. The low wages paid within the county are
reflective of the dependence on agriculture.

3.10.3 Housing

In 1988, Imperia County had 35,730 housing units of which 61 percent were single-
family units, 25 percent were multifamily units, and 14 percent were mobile homes
(WESTEC 1989b). The mobile homes are particularly prevalent in the unincorporated
areas such as retirement and vacation areas around the Salton Sea and Ocotillo. The
incorporated cities contain nearly 83 percent of the county’s multifamily residences. The
household population averages 3.4 individuals, slightly higher than the national average.
Household vacancy rates in the county for 1987 averaged 10 percent, athough both
El Centro and Holtville had vacancy rates less than 6 percent (WESTEC 1989b).

The county adopted a Housing Element to the General Plan to provide an assessment of
housing needs and to devel op strategy and an implementation program to satisfy the current
and future needs. Particular emphasis is placed on the unincorporated portions of the
county, athough the incorporated areas are recognized as important. The policy applicable
to the proposed Monofill Facility requires that adequate housing and supporting
infrastructure are provided for employees of the project.

3.10.4 Public Services

Water/Sewer and Electrical. The IID supplies water and power to most usersin the
Imperial Valley. Operations are divided between a water division responsible for
distribution and collection of water, and a power division responsible for generation and
distribution of electrical power. The majority of the public water supply is imported from
the Colorado River viathe All American Cana system, which runs along the southern
boundary of the valley. The IID operates the irrigation system and obtains water through
an alotment provided by afederal treaty with Mexico, state compacts and federal and state
agreement. Sewer service in the project region is provided largely through municipal
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treatment facilities and septic service, with no sewage treatment or conveyance capacity
currently located on the project site.

The project site and lands surrounding the site are currently uninigated and undeveloped;
no water or power facilities exist onsite. The IID maintains supply and distribution lines
along SR-86 to irrigate the agricultura lands to the north; however, no facility extensions
are present south of the roadway in the project vicinity. The neatest electrical transmission
line to the site is located approximately 0.5 miles north of the northeast corner of the site
and traverses Sections21, 27, 28, 34, and 35.

Natiwshl Gags service in the area is provided by the Southern California Gas
Company. There are no facilities on the project site or in the vicinity. The nearest gas main
islocated at the closest residence, 2 miles from the site.

Solid Waste Disposal, There are 10 solid waste landfills throughout Imperial County.
Currently, no solid or geothermal waste is generated from the project site. The closest
county municipal landfill facilities to the project area are the Salton City landfill, which is
approximately 25 miles north of the site, and the Brawley landfill, approximately 30 miles
southeast of the site. The Brawley facility currently receives approximately 70 tons of
refuse per day. The projected closure date for the facility is 1997, althoughl the County
Solid Waste Management Division is looking for alternatives to expand the lifespan of the
facility (Grfanos 1989). In the case of the Salton City landfill, there is no projected date of
closure due to the small amount of waste it receives each day.

Two of the Class Il municipal waste disposal facilities can accept nonhazardous solid
waste, generated by geothermal development, given approval by the RWQCB. These
Class |1 facilities are assumed to have adequate separation from the usable ground water or
have design features that protect water quality. The County Health Department monitors
the landfills and submits monthly reports to the California Waste Management Board. The
Cdlifornia Waste Management Board is required to inspect these landfill sites at least once
every 8 years, but their policy is to inspect them at least every 4 years (WESTEC 1989b).
There is currently only one Class | facility in the county that can accept hazardous
solid/liquid waste and special/designated waste from geothermal production. This Class |
disposal facility islocated approximately 5 miles southeast of the project site.
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Fire and Police Protection. Fire protection in the site vicinity is provided by the
Westmorland Volunteer Fire Department under contract with the county. The station is
located in Westmorland approximately 15 miles from the project site. The projected
emergency response time to the project site is 20 minutes. Secondary response to the site
for amgjor fire would come from the Salton City station, north of the project site.

Police services are provided by the Imperial County Sheriffs Department. Staff includes
56 sworn officers, including the Sheriff, resulting in alevel of service ratio of 1 sworn
officer to 532 residents. To all police agenciesin the state, the optimum ratio is 2 sworn
officers per 1000 people. The nearest substations are located in Salton City, approximately
25 miles from the site, and Brawley, approximately 25 to 27 miles from the project site.
The projected emergency response time to the project areais approximately 20 minutes
from both stations. The Salton City station would provide primary response to the project
site, while the Brawley facility would provide alternative response, except at night. A
number of factors may determine other response alternatives, including the location of
officers within the area at any given time. The California Highway Peatrol and U.S. Border
Patrol frequently travel SR-86; therefore, alternative police protection is fairly available in
the project vicinity.

Telephone Service. Telephone service to the project vicinity is provided by Pacific
Telephone. Currently, the nearest line to the project arearuns parallel to SR-86.

3.10.5 Impacts

Population/Employment/Housing. The proposed disposal facility would employ 3 to

5 people upon operation of the facility; during construction, the facility would require

between 4 and 20 employees. In addition to the short-term increase in local employment
opportunities during development of the project, small direct employment benefits would

occur locally as aresult of the project operation.

Housing requirements would be negligible, due to the very low number of employees at the
facility. Most of the projected construction and operation labor force for the project is
expected to be current residents living in nearby communities. These residents would
already be housed, and would not produce a new demand for housing. Any new housing
demand that may be generated is expected to be minimal.
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Public S'e - Potable water will be trucked in from an offsite source and stored onsite
in al,000-gallon tank. Non portable water may be obtained from an onsite well (see
Section 3.2, Hydrology, for further discussion) or may be trucked in from an offsite
source and stored in a separate |,000-gallon tank. Any use of IID water supplies or
facilitiesto provide water will require prior approval from that agency. Sewer services will
be provided by an onsite septic tank unit or be periodically hauled from the site. No
expansion or extension of IID water facilities within the area will be required upon
operation of the Monofill Facility, and therefore, no impact to existing water facilitiesis
anticipated.

It is proposed that a diesel-powered electrical generator would supply the electrical energy
needs on site. However, as an dternative, a 25-kV electrical transmission line may be run
from the existing transmission line in the project vicinity, 0.5 miles north of the site. The
potential line would run within the proposed easement for the facility access road. In the
case that the transmission line is needed, additional IID structures (i.e., power poles and
lines) would need to be extended to the project site to accommodeate the facility. The project
applicant would need to reach amutual agreement with theIID prior to extending service to
the proposed project. The amount of additional facilities and electrical energy required on
site would be minima and would not require additional generating capabilities to service the
project needs. It is anticipated that a mutual agreement can be made with the T1ID and
therefore no impact to IID's power service to Imperial County is anticipated.

The amount of solid waste generated at the proposed Monofill Facility would be minor and

would consist of office and maintenance waste. The refuse would be transported offsite to

either the Salton City or Brawley landfills, depending on the transport company. Due to

the minor amount of waste that will be generated by the proposed project and existing

capacity of nearby landfills; no adverse impacts to solid waste facilities are anticipated upon
project implementation.

The project would employ aminimal number of people and, therefore, no adverse impact is
anticipated to occur as a result of project implementation on police services in the project

darea

The on site office and maintenance area are the two possible areas where flammables may
be present. With appropriate fire extinguishers and proper training in the use of the
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extinguishers, no additional demand or adverse impact to fire services is anticipated to
occur upon project development.

No natural gas or telephone needs are proposed for the project; therefore, no impact to
these services would occur upon project implementation.

3.10.6 Mitigation Measures

No adverse impacts to population, employment, housing, or public servicesin Imperia
County have been identified, therefore, no mitigation is required. As part of the approval
of this project, an emergency contingency plan will be prepared for the proposed project to
outline responses to a variety of onsite emergencies that may arise during construction and
operation of the Monofill Facility. This contingency plan will ensure that onsite personnel
are aware of how to respond to emergencies if necessary.

3.11 PusLic HeaLTH awD SAFETY
3.11.1 Regional Perspective

The generation, transport, and disposal of waste today is carefully regulated. It isamatter
that requires scrutiny of waste streams from industrial and commercia activitiesin order to
comply with avariety of regulations.

The California Solid Waste Management Board and the Regional Water Quality Control
Board administer waste generation and disposal regulations required by federal government
programs. In Cdlifornia, these regulations are part of the California Administrative Code.
Title 14 regulations administered by the Solid Waste Management Board govern the
generation, classification, and transportation of wastes. Title 23 regulations administered
by the Regional Water Quality Control Board govern the disposal of wastesto land. Al
waste generators and disposal/storage operations must comply with the regulations or be
subject to fines and possibly criminal actions.

Detailed information concerning the requirements for designated waste generation and

transport may be found in Title 14 of the California Administrative Code, Article 7 Disposal
Site Standards; and in Title 23 of the California Administrative Code, Chapter 3,
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Subchapter 15, Section 2532, Class |1: Waste Management Units for Designated Waste and
2522, Designated Waste.

There are no directly applicable regulations relating to NORM. NORM such as are present
in the filter cake are not under the jurisdiction of the U.S. Nuclear Regulatory Commission
(NRC) nor does the State of California have a regulatory program for NORM wastes from
geothermal activities. The California Department of Health Service (DHS) which has
primary responsibility for radiological health programs in California, has not developed a
regulatory program for NORM wastes. The levels set forth in Title 17 of the California
Administrative Code as applicable to other radiological activities can be regarded as relevant
guidance. Those regulations establish 500 millirem per year (mrem) as the maximum
acceptable dose to members of the general public. The National Council on Radiation
Protection (NCRP), a non-profit organization chartered by Congress has recommended
changing the criteriafor routine exposures of the general population froms500 mrem per
year to 100 mrem per year (NCRP 1987). The proposed revisions of the NRC regulations
(Federal Register 51/9:1092 1092, January 9, 1986) have incorporated. the NCRP
recommendation of 100 mrem per year. If the NRC proposed regulations are adopted, the
California Title 17 regulations will also be changed.

The US. Environmental Protection Agency promulgated standards for certain sources of
airborne radiation emissions in late 1989 under the Clean Air Act (EPA 1989). Although
these regulations do not apply to this facility, they are similar to other regulations and may
be used as a base of comparison for assessing the emissions from this facility. The basic
pertinent regulations for radiation emissions for the Clean Air Act are:

. Rn-222 flux: 20 pCi/sq. m-set (radon emission per square meter area per second’

. Emissions (excluding radon) shall not cause members of the public to receive
annual radiation doses greater than 10 mrem effective dose equivalent.

1pCi- A picocurie, lo-* Curie, is the anount of an isotope necessary to have 2.2 decays per minute. 1
pCi of pure Radium-226 weights 10-12 grams.
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These criteriaare for the person receiving the maximum off-site dose. They are intended
for the closest actual resident, not a hypothetical residence.

Workers in nuclear industry positions, referred to as nuclear radiation workers, are alowed
to receive up to 5000 mrem per year. Non-radiation workers; who are basically a sub-
category of the general population who may in the course of work on a specific site, be
exposed to low levels of radiation, below the NRC and NCRP radiation exposure criteria
for the general population, are not under the jurisdiction of the licensing agency. The on-
site personnel and truck drivers transporting the geothermal material to the proposed
Monofill Facility may be included in this category. A guiding principle for non-radiation
workersisthat of maintaining exposures AsLow As Reasonably Achievable(ALARA).
Under the ALARA principles, unnecessary exposures are avoided and unavoidable
exposures arc minimized to the extent practicable.

The requirements for classification and management of the Monofill Facility fall under the
jurisdiction of the Colorado River Basin Regional Water Quality Control Board and the
County Department of Health Services, which is the enforcement agency for the State Solid
Waste Management Board. The County Permits granted to the proposed facility will dictate
the requirements for the handling and classification of wastes.

3.11.2 Present Project Site Perspective

As the proposed site is on undeveloped desert land, there are presently no pubic health and
safety considerations associated with the site.

3.11.3 Impacts From Operations and Designated Waste Constituents

The project design and state requirements are intended to ensure that no significant hazards

to public health will result from the proposed project. Requirements include measures to
isolate the disposal activity from accidental contact by the genera public. A 6-foot chain

link fence will enclose the active disposal area and alocking gate will be constructed at the

access road where it enters the site. The fence will be posted with appropriate warning

signs. In addition, site design and operating procedures, in accordance with state

regulations will help ensure that ground and surface water will not become contaminated by

leachate from the storage/disposal area.
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Health and safety considerations concerning potential traffic concerns and. air quality
impacts are discussed in Section 3.3 and 3.8, respectively.

As the proposed disposal site will not be accepting any decomposable wastes (i.e.,
garbage) several potential public health impacts usually associated with disposal sites
(including proliferation of potential disease vectors) will pot be of concern.

The possibility exists that employees at the facility will make mistakes in operating
equipment and monitoring the operating processes, and almost any mechanical equipment
may fail occasionally. Such mistakes and failures could be the cause of fires and other
accidents. In any such event, the effects of the mistakes or failures will have no significant
adverse impact on the surrounding area. Impacts from such events will be confined to the
grounds of the facility itself and to plant employees or operators of the trucks delivering the
geothermal materials.

3.11.4 Impacts From Radiological Constituents

Development of the proposed Monofill Facility would create the potential for radiological
impacts to workers and members of the public through the water (ground and surface), air
(resuspended and wind blown dust), and direct radiation pathways.

Potential impacts on water and air quality from the radiological constituents in the filter cake
have been assessed and provided as part of the project application (See Appendix E).
Further evaluation of impacts from radiological constituents is provided in Appendix |. In
performing the assessment, the maximum measured concentrations in the filter cake (see
Table 2-) have been conservatively used as representative of all the material. Both
Appendices E and | provide analysis which address exposures to workers and. the genera
public due to radioactive materials in the geotherma filter cake.

3.11.4.1 Water Quality
The only potential access to groundwater would be from leachate migration from the
disposal cell at theMonofill Facility. However, there are anumber of cumulative factors

that should prevent any radionuclide contamination from ever reaching the groundwater.
These are:
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. The absence of free liquid in the filter cake shipped to the Monofill eliminates any
driving force from within the cell.

. Theradionuclides, particularly the parent radium constituent present in each decay
chain, are tightly “bound” in a barium matrix which minimizes any leaching of
constituents by water infiltration into the cell.

. Significant precipitation infiltration into the cell is prevented by the lack of available
percolating water since evapotranspiration rates far exceed precipitation; and the
multi-barrier construction of the cell wall further inhibits any infiltration into the cell.

. When water enters the cell, the leachate collection system would remove the water for
mixing with the soil sealant polymer.

Further, as described in Section 3.2 the depth of the underlying groundwater and
intervening clay layer would assure no adverse impacts to the groundwater.

Similarly, no radiological impacts to surface water quality will occur. The lack of
permanent on-site and local surface water and the incorporation of surface water, including
storm water, management measures such as diversion berms will minimize any potential
dispersion of particulates through this pathway. Adherence to established control
procedures will minimize the potential for release of particulates prior to buria, and use of
sealants will further prevent the mobilization of radionuclides on the surface from erosion.

3.11.4.2 Air Quality

Potential radiological air quality impacts from the proposed Monofill Facility include radon
emission from the geothermal filter cake material and suspension of dust during loading,
off loading, and placement and compaction of the geothermal filter cake material. The
airborne materials may be inhaled by workers or transported by atmospheric diffusion to
people offsite with a radiation dose resulting from inhalation of the radon decay products
and dust.

Theradiological impacts were calculated for the loading of the filter cake on to trucks at the
power plant, the transport of the materia to the Monofill Facility, and unloading and
emplacement of the filter cake in the disposal cell. Impacts were assessed to the workers
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involved in each activity, to the nearest permanent residents to the power plant and Monofill
sites, and for an “onlooker” who occupies the same position close to the transport route for
the passage of al the trucks. The analytical approach, assumptions employed, input
parameters, and calculated exposures (doses) for each of these activities are detailed in
Appendix | and Appendix E. For each activity, the doses to the maximally exposed worker
and off-site resident, and the total exposure of the population of workers, are calculated

The radiological significance of an activity is evaluated against dose levels established by
regulatory authorities. The level of radiation exposure resulting from the proposed
Monofill Facility is also compared to the background level seach individual is exposed to
from natural sources. The NCRP has estimated the average background exposure is 300
mrem per year in the United States. This value can vary significantly depending on an
individual’ s lifestyle, occupation, and geographic location. It should be noted that a
significant fraction of the natural background dose is due to indoor radon.

The impacts of particular radionuclides vary because of the different types and energies of
radiation emitted during decay. The relative significance of the different isotopes from a
dosimetric viewpoint is taken into account in analyzing the potential impacts through Dose
Conversion Factors (DCFs) which relate the amount of material inhaled or ingested to the
resultant dose. Because the inhalation of material resultsinitsincorporation to the body for
some extended period of time, the concept of a Committed Effective Dose: Equivalent
(CEDE) is used. The CEDE includes factors to account for doses to individual organsin
the body, the relative importance of those organs to overall risks, and the dose contribution
over alifetime from the uptake of the radioactive material and its distribution within the
body. The reported doses are expressed as CEDE unless indicated otherwise.

Radon Emissions from Disposal Area

Radon releases during initial placement conditions were calculated using the RAECOM
diffusion code which is used by the U.S.Nuclear Regulatory Commission for licensing
uranium mill tailings sites (Rogers 1984) (see Appendix I). The assessment indicates that
without any cover the estimated off-site concentration of radon, due to releases from
geothermal materials, at the nearest residence (theElmore Desert Ranch 2.2 milesto the
northeast) is approximately 0.004 pCi/l. This concentration is significantly less than
natural ambient concentrations of radon (i.e., 0.5 pCi/l, NCRP 1975). Doses to the public
during operations are insignificant due to the distance from the filter cake piles and the
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effects of atmospheric dilution and dispersion. Furthermore, for the total site the long-term
doses after closing the disposal cells will be lower (about 0.002 pCi/l) due to confinement
by the cap.

Radon emissions from the surface of the prosed disposal cells with no cover were
calculated to be approximately 245 pCi per square meter per second, if the material is
alowed to dry out. The use of a 2-foot compacted clay cover and 2 feet of soil as
currently proposed will reduce the radon emissions to approximately 76 pCi per square
meter-second (see Appendix ). Additional depth of cover would reduce the flux. The
concentration of radon at the offsite resident location (2.2 miles) would be about 0.002
pCi/l for the flux of 76 pCi/square meter-second.

Radon emissions within the cell boundary would therefore be above the EPA Clean Air Act
offsite emission standard of 20 pCi/square meter-second. Though EPA standards do not
apply to the proposed project, it may be conservatively used for comparison purposes.

Exposure From Inhalation of Suspended Dust

The calculated 50-year committed effective doses2 (whole body) due to inhalation of
particulates are summarized in Table 3-15 for both workers and members of the public.
Assuming that workers will be exposed to the 24-hour maximum dust concentration
8 hours per day for the full year (see dust concentrations, Table 3-1 1), doses to onsite
workers could be 50 mrem CEDE (Appendix 1). Using these same worst-case
assumptions, the dose at the property boundary could be 5.4 mrem CEDE (Appendix 1).
Using worst-case assumptions, the dose at the property boundary for continuous exposure
could be 1.1 mrem CEDE (Appendix 1). Using the same conservative assumptions for
airborne dust loading, an average annual wind speed of 3.3 miles per hour, and a
conservative wind frequency of 10 percent into the 22.5 degree sector (e.g., the average
frequency for a sector is about 6 percent), the dose to the nearest residence (Elmore Desert
Ranch) is0.11 mrem CEDE (Appendix 1) .

2 The 50-year committed effective dose is the dose which will accumulate during the 50 years following
inhalation of the isotopes.



Table 3-15

CALCULATED MAXIMUM SO-YEAR EFFECTIVE DOSE COMMITMENT
DUE TO INHALATION FOR EACH ACTIVITY (mrem)

Distance From Whole-Body
Location Disposa Area (CEDE)
Monofill Sit
Onsite Worker Onsi te 50
Property Boundary 450 meters 11
Closest Resident - 3500 meters 0.11
Elmore Desert Ranch (2.2 miles)
Geothermal Plant Site
Loading Trucks Onsite 15
Offsite Resident 800 meters 0.09

Source: Rogers and Associates, January 1990 (Appendix 1)

Estimated conservative radiation doses due to exposure from inhalation of suspended dust
are significantly lessthan EPA Clean Air Act Standards of 10 mrem along the property
boundary and beyond to the nearest residence. Using EPA Clean Air Act Standards as
guidelines for comparison, no adverse impacts are anticipated beyond the project boundary
due to radiation exposure from inhaling suspended dust.

The conservative estimate of the inhalation radiation exposure to the worker during
unloading and emplacement is one-half of the proposed NRC criteria of 100 mrem per year
and therefore is not considered to represent a significant adverse impact. The inhalation
doses for workers at the geothermal plants who load the filter cake into trucks and for the
resident living closest to the plants are also given in Table 3- 15. The closest resident lives
0.5 miles from one plant and up to 3 miles from the other plants. The assumptions for
these calculations are similar to those for the Monofill and are given in Appendix |. The
site will be operated in compliance with county air quality standards and is proposed to use
extensive dust control measures, such as water sprays and soil sealants. These measures
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are expected to limit dust loading to less than 100 pg/cubic meter which will reduce the
doses for the Monofill site in Table 3-15 by about a factor of two.

External Gamma Radiation Exposure

The Radioactive substances in the geothermal waste materials emit low levels of gamma
radiation. The gamma radiation resultsin the potential exposure of people in the area of the
geothermal filter cake material to externa radiation. The concentrations of naturally
occurring materials in the geothermal filter cake are low enough and the sites are large
enough that there is no potential exposure to people in the offsite area from filter cake
loading, transportation, or placement on the site (See AppendicesE and 1).

There are basically two groups of people who may be adversely exposed: truck drivers
hauling the waste to the disposal site and site personnel who off-load the filter cake, place,
and compact it.

Table 3- 16 provides cal culated maximum whole body gamma exposures for each proposed
activity. The maximum projected external gamma doses for on-site workers would be
180 mrem. This dose is for the bulldozer operator who assists in off-loading materials
from trucks, placing the material in the disposal area, and compacting the material.

Table 3-16

CALCULATED MAXIMUM WHOLE-BODY GAMMA EXPOSURES
FOR EACH ACTIVITY (mrem/year)

___Activity
Truck Loading Unloadingand
Population and Transport Emplacement
1. Worker
(Maximally Exposed Individual) 51 180
2. Offsite Nearest Resident <0.01® <0.01M

(1) Closest permanent resident at Elmore Desert Ranch at 2.2 miles from Monofill Facility.
(2) People present on transport route (Appendix E).
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The maximum projected annual individual dose to a worker at the Monofill Facility of
180 mrem is less than half of the permissible annual exposure level of 500 mrem for a
non-nuclear worker set forth in 10 CFR 20 and CAC 17-30268. However, it is more than
the 100 mrem proposed by the NRC. Though the proposed NRC dose standard does not
apply to the proposed project, it may be used for comparison purposes.

3.11.5 Mitigation Measures

As discussed, the project design includes mitigation measures to isolate the disposal activity
from accidental contact by the general public and minimize radiation exposures to the
public. Although there are no specific radiation regulations, the exposures are below
related regulations used for comparisons.

Based on the principles of ALARA, mitigation measures are listed to reduce worker
radiological exposures to as low of levels as reasonable, not just to below relatable
regulatory criteria

The mitigation measures proposed for non-radiation air quality effects will also reduce the
radiation impacts. The operational procedures are to include dust control measures such as
spraying the waste materials with a polymer particle binding compound at the end of each
day. This should also be sufficient to reduce the impacts associated with radioactive
airborne particles. The use of a water or other wetting sprays during off-loading vehicles
and placement of the materials would further reduce releases of airborne dust.

Other mitigation measures include minimizing the presence of personnel in the work area.
Truck drivers should remain inside their trucks with the windows closed. The site
personnel should be inside vehicles with air conditioned cabs with high efficiency filters on
the makeup air. Even without the dust mitigation measures, these measures should reduce
the dust loading to about 100 micrograms per cubic meter, a reduction factor of about four,
and are estimated to reduce inhalation does for onsite workers to less than about 13
mrem/year. Furthermore, the air quality regulations require limiting the annual average
dust loading to 100 pg/cubic meter. It is recommended that control measures be used to
attain thison the site, not just at the boundary.

The proposed non-radiation related mitigation measures will not significantly reduce the
release of radon from the filter cake material. However, they will reduce the exposures to
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onsite workers. Air filters for air conditioned cabs will reduce the concentration of the
particulate radioactive decay products of radon, the primary source of radiation exposure
from radon. The filtration efficiency should be over 90 percent, and will be easily over
75 percent providing a reduction factor of four. Asafurther precaution, half-mask high-
efficiency particulate air (HEPA) respirators will also be reguired for loading and unloading
operators. These respirators are NIOSH/MSHA approved for dust, fumes, and mists with
apersonal exposure limit (PEL) less than 0.05 milligrams/cubic meter and radionuclides.

The mitigative measures for reduction of the radon emissions are generally those applicable
for:

. Reduction of the releases during the operating phase.
. Reduction of the releases after closure of the site.

Each of the proposed cells is scheduled for about alo-year operating phase. Therefore, the
releases associated with operations will only occur during this period. However, because
of the long radioactive half-life of the materials in the waste, the releases after closure are
essentialy infinite in time. Therefore, mitigative measures for reducing the long-term
releases must be effective for many years. For example, addition of water will increase the
moisture content and reduce the radon release, but the moisture will not be retained over a
long period of time. Increase moisture reduces the rate of diffusion of radon in soil,
which, due to radioactive decay during the diffusion, reduces the release of radon.

The viable mitigative measures for the operating phase are generally limited to adding
moisture to maintain the initial moisture content. This will also control the resuspension of
dust. The waste materia will contain about 20 percent moisture when it is delivered to the
Monofill. If the compacted material is watered sufficiently to keep the moisture at
20 percent, the flux will be reduced from the normal operation estimate of 245 pCi/square
meter-second to about 120 pCi/square meter-second. Increasing the moisture to near
saturation, about 30 percent, would reduce the flux to about 32 pCi/square meter-second.
There would be corresponding reductions in radon concentrations and radiation exposures
from the radon.

The mitigative measures for reducing the releases after closure are increasing the thickness
and integrity of the cover. The waste will dry out due to the arid environment and the

radon release from the surface of the waste will increase. The cover both retains some
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moisture and reduces the radon release during the decay of radon. The cover of 2 feet of
clay and 2 feet of soil will reduce the radon flux to about 76 pCi/square meter-second. An
additional cover of 6 feet more of soil will reduce the flux to about 20 pCi/square meter-
second. An additional 3 feet of soil (total of 2 feet of clay and 11 feet of soil) will result in
along-term flux of about 10 pCi/square meter-second.

The doses due to external gamma exposure can be reduced by applying the following three
principals. reduction of time, increase distance from the filter cake material and by
providing shielding between the source material and person.

These principles have different applications for the two scenarios of the truck driver and the
on-site equipment operator. The time of exposure for the truck driver can be reduced
significantly by keeping him away from the truck, except when he is driving it. The
exposure time and hence the dose can almost be reduced by afactor of about two.

It will be difficult to reduce the exposure time or increase the working distance for the on-
Site equipment operator who is placing and compacting the filter cake materials. The
individual operator time could be reduced by using more operators, but the total dose
would remain about the same, or might actually increase due to reduced efficiency. The
gamma dose to the vehicle operator can be reduced by placing appropriate shielding on the
vehicle. A reduction factor of about three in the gamma exposure rate can be obtained by
proper placement of about an inch of lead shielding on the vehicle. Shielding would reduce
the calculated worst-case dose to the equipment worker to about 63 mrem/year.

As afina measure to reduce on-site health hazards and establish appropriate action levels
for worker safety, the following written plans and procedures for facility operation will be
required:

. Groundwater Monitoring Plan as required by the RWQCB and Department of
Health Services. This plan should include analyses of groundwater for
determination of radionuclides. Groundwater samples should be analyzed on a
quarterly basis for gross alpha and beta activities, and gamma spectroscopy.
These data should be compared to baseline values submitted by the project
applicant for soil and groundwater. Appropriate action levels should be
established and enforced by the RWQCB and Department of Health Services.
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. Ambient Air Monitoring Plan as required by the Imperial County APCD and
Department of Health Services. Aspart of Imperial County’s APCD requirement
for air monitoring, a radiological assessment should be conducted each quarter.
Appropriate action levels have been established for worker and public exposurein
“ California Radiation Protection Regulations’ (California Administrative Code
Title 17-30344). Title 17 establishes the following action levels for Ra226 and
Ra228: worker exposure (Ra226 concentration of 5.00E-11uCi/ml and Ra228
4.00E-11uCi/ml) and public exposure (Ra226 2.00E-12 uCi/ml and Ra228
1.00E- 12 uCi/ml).

. Radiological Monitoring Program as required and enforced by the Department of
Health Services. This program should be conducted to ensure the expected
minimal exposure/dose at and around the Monofill. It will consist of onsite
workers wearing film badge dosimeters which measure externa radiation
exposure. Workers may not receive more than the occupationa dose limit set by
Title 17-30265 for whole body exposure of 1.25 mrem per calendar quarter.

. Other recommended operation plans include Emergency Response Plan, Material
Storage Handling Plan, and Site Operation Plan.

Asacondition of project approval, these mitigation monitoring plans will:

. Provide details regarding the roles and responsibilities of the mitigation
monitoring data.

. Define in a precise manner monitoring and compliance criteria.
. Refine monitoring tasks by identifying subtasks.

. Include examples of proposed reporting documents.

. Describe data management systems.

. Define scheduling of monitoring activities.

. Makefield assignments by name.
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. Describefield logistics, including a proposed communication system.
. Specify responsibility for program enforcement.
. Stipulate penalties for failure to implement mitigation measures.

After completion of the permitting process and prior to completion of construction, the
applicant will obtain Environmental Impairment Liability through the use of aletter of
credit. Thisletter may be used for closure and post-closure costs and for upset episodes.
The letter of credit will be completed as specified by the California Waste Management
Board (CWMB) form 101 or equivalent.

3.11.6 Risk Assessment

A health risk assessment has been conducted which investigates the potentia for human
health impacts associated with radiation exposure. This study is reviewed and summarized
in this section. The risk assessment is presented in Appendix I.

It should be noted that the risk assessment assumes that all recommended mitigation
measures provided in Sections 3.3.4 (Air Quality), 3.2.3 (Hydrology/Water Quality), and
3.11.5 (Public Health and Safety) will be implemented. Table 3-17 provides estimated
radiation exposure based on the indicated mitigation measures. It should be recognized that
the health effects of radiation exposures are based on extrapolations of effects that have
been observed at very high doses. This extrapolation is performed based on the
assumptions of “no threshold” and “linear effects.” This means that the effect is directly
proportional to the dose, and that there is no threshold below which there is no effect.
There is some evidence that both of these assumptions are conservative.

The exposures due to radon are given in WLM or working level months in Table 3-17.
The release and environmental transport of radon is given using the units of concentration,
pCift; however, since the radiation risk from radon is due to the radioactive decay products,
aunit of exposure reflecting the presence of the decay products is used to assess exposure
to people. The unit used is “ working level.” This unit, based on exposure for the nominal
188-hour occupational month may be termed the working level month (WLM). These units
are described in Appendix I.
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Table 3-17
RISK ASSESSMENT, MITIGATED DOSES FOR MONOFILL ACTIVITIES

Inhalation Total
Gamma Particulate Radon Dose
o Dose Dose Exposure ~ Commitments
Activity (mrem/year) (mrem/year) (WLM) (mrem/year)
MONOFILL SITE
Workers 60() 10(.d) 0.01c.d 70
Offsite Resident
@ 2.2 miles
During Operation co.01 0.05®) 0.00045() 0.05
After Closure co.01 _ 0.00014(
Site Boundary
During Operation <0.1 0.60®) 0.0047() 0.60
GEOTHERMAL FACILITY
Loading Trucks 510 15 - 66
Offsite Resident
@ 0.5 miles co.01 0.093() 0.00045 0.103
TRUCK DRIVER 510 51

Based on doses from Tables 3- 15 and 3- 16, and radon exposures from text and Appendix .

(@ Mitigation based on shielding on off-loading and compaction equipment.

(b) Mitigation based on dust control to reduce airborne dust to 100 micrograms per cubic meter.
(c) Mitigation based on spraying uncovered areas of pile to reduce radon flux and control dust.

@ Mitigation based on using air conditioned cabs withfiltered makeup air.

() No mitigation assumed.

) Based on acover of 2 feet of compacted clay and 8 feet of sail.

— Not calculated, insignificant compared to other values.




The impact of radiation exposure may be expressed in terms of fatal cancers resulting from
exposure. The cancer risk to the maximum exposed individual (Monofill workers) and to
individuals living in the area of maximum annual air concentration were evaluated.

The results of the risk assessment show that risk to workers due to radiation exposure will
be significantly lower than the “safe industry” standard established by the NCRP (1987b).
The increment from radiological risks will be similar to common industrial practice and
therefore is not considered to represent an adverse impact.

Therisk from radiation exposure at the nearest residence to theMonofill would. represent an
increment of approximately 1 percent over the risk associated with background radiation.
The increase in radiation exposure is 0.9 percent of the EPA standard for public exposure,
and is insignificant, comparable to taking a 2-hour plane flight once per year (NCRP
19874d). The health risk associated with this increment of radiation is comparable to
smoking 1.6 cigarettes or driving 30 miles in a car. Variations in natural background
radiation as well as doses from a variety of human activities (e.g., diagnostic medical
exams, smoke detectors, eating barbecued meat) make any impact associated with this
project’s low risk statistically undetectable. Thus, the health risk to the closest residence
from Monofill activities is considered to be insignificant when compared to other risks
commonly accepted in our society.
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SECTION 4
UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS

The foregoing analysis indicates that the proposed Monofill Facility Class II disposal site
could result in severa adverse environmental effects. Such effects are primarily in the
areas of air quality, noise, biology, archaeology, land use, transportation, and visual
resources. Aspects of the project which are not completely amenable to mitigation by any
reasonable means are discussed below.

4.1 AIR QUALITY

An air quality impact will result from fugitive dust emissions during construction activities.
Full mitigation of thisimpact is not possible given the climatic conditions and the extensive
earth moving required. Mitigation measures will substantially reduce emissions; however,
the impact could still be considered adverse because of the existing poor air quality of the
region relative to the particulate matter standards. The impact will be temporary, lasting
90 days each time a new cell is developed. Fugitive dust emitted during operation will
produce an unavoidable adverse impact to air quality. However, assuming recommended
mitigation measures in Sections 3.3.4 and 3.11.5 are implemented, this impact to air
quality is not considered to be significant. Gaseous emissions from both construction and
operations will produce a negligible impact to air quality.

4.2 NoiIsE

As discussed in Section 3.4.2, ambient noise levels will be sightly increased in the project
vicinity due to temporary construction activities and operation of the disposal site; however,
the remote location and lack of sensitive receptors will make this unavoidable adverse
impact insignificant.

43 Bio,OGY

Development of the project will cause aloss of 35 acres of natural desert habitat for the life
of the project. All vegetation and wildlife will be lost or displaced from the developed
areas. This impact is not considered significant, as no rare and endangered species or rare
habitats were found onsite. The only sensitive plant species impacted by the project would
be the Salton milkvetch. Impacts to the Salton milkvetch are not considered to be
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significant. The project may adversely impact the flat-tailed homed lizard which is
regarded as a species of special concern by the CDFG and as a candidate for listing as
threatened or endangered by the USFWS. However, potential impacts to the flat-tailed
homed lizard are not considered significant.

4.4 ARCHAEOL OGY

Cultural resources have been identified onsite by extensive surface investigation. A
comprehensive mitigation program consisting of atest phase has been conducted which
indicates mitigation measures which will reduce this unavoidable impact to insignificance.
Refer to the technical cultural resources report conducted for this project which is on file
with the Imperial County Planning Department and the clearinghouse of Imperia Valley
College.

45 Lanp UsE

The 160-acre parcel presently zoned as “open space: will be lost for open space purposes,
however, since this area is not significant from a biological, visua, or recreationa
standpoint, the land use impact is considered unavoidable yet not significant.

4.6 VisuaAL RESOURCES

The existing viewshed will be unavoidably altered by the project. Vacant desert area will
be replaced by a disposal site with fencing, access road, and equipment for operation
onsite. The lack of sensitive receptors in the area and the distance (1.25 miles or 2 km)
from travelers on SR-86 will reduce this visual resources impact to insignificance.

4.7 TrarFrFi ¢/ Q RCULATI ON

From atraffic safety standpoint, turning movements onto and off of SR-86 in which trucks
and employee traffic enter or leave the project site may generate a potentially unavoidable
significant adverseimpact. This potential hazard can be mitigated to below a level of
significance by constructing aleft turn pocket (in accordance with Caltrans requirements) at
the intersection of the proposed access road and SR-86, or through completion of future
Caltrans improvements to SR-86.
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48 HeaLTH AND SAFETY

Radiological impacts such as doses to workers and the public will occur, but will be

rninimized by dust control and containment in the proposedMonofill Facility. Assuming

all recommended mitigation measures provided under air quality, Section 3.3.4, and public

health and safety, Section 3.11.5, are implemented, the health risk to workers, due to

radiation exposure, will be significantly lower than the “safe industry” standard established

by the NCRP (1987b). The increment from radiological risks will be similar to common
industrial practice and, therefore, is not considered to represent an adverse impact.

Therisk from radiation exposure at the nearest residence to the Monofill would represent an
increment of approximately 1 percent over the risk associated with background radiation.
Thisincrease in radiation exposure isinsignificant and is comparable to taking a 2-hour
plane flight once per year (NCRP 1987a). The health risk associated with this increment of
radiation is comparable to smoking 1.6 cigarettes or driving 30 milesin a car. The health
risk to the closest residence from Monofill activities is considered to be insignificant when
compared to other risks commonly accepted in our society.
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SECTION 5
ALTERNATIVES TO THE PROPOSED PROJECT

5.1 ALTERNATE L OCATI ONS

In a study conducted by Targhee, Incorporated (1988) for Desert Valey Company,
numerous potential locations in the Imperial Valey were considered for their suitability as
alternative locations for a Class Il disposa site. The Targhee study is on file with the
Imperial County Planning Department. Analysis of most of these sites was terminated at a
certain point because of unsuitable geologic conditions, land use conflicts, or haul distances
too lengthy to serve feasibly the four geothermal power plants located in the Obsidian Butte
area.

The screening process used to identify areas for field investigations of aternative sites in
Imperial County was conducted in sequential phases. The initial screening was performed
using published information for the Imperial County area. The entire county was
considered for alternative sites, based on severa factors that determine suitability for siting
the proposed facilities. Land use, geologic units, and Holocene faults were key
considerations. Consideration of alternative locations in all agricultural areas (including the
existing geothermal power plant sites) and all lands set aside by the government were
considered unfavorable for siting because of potentia land use conflicts.

The water code requirement that waste management units be underlain by natural geologic
materials having permesability of 10-6 cm/sec or less essentially requires that sites be
located in areas of clay beds. In Imperia County, the Tertiary claystones and the
Quatemary lake beds are considered most favorable for siting as they are most likely to
contain clay beds with permeability less than 10-6 cm/sec. Of the two, the Quatemary lake
beds are preferred as these geologically younger beds are more likely to be flat-lying or at
low angles while the Tertiary units in this area commonly are uplifted and tilted.
Quatemary lake beds in the central part of the Imperia Valley were also considered more
favorable because haul distances to a proposed site in these beds would be significantly
shorter than to locations in the Tertiary claystone units exposed in the northwest and
southwest parts of the valley. Consideration of clay beds in the Bouse Formation, along
the Colorado River, was terminated because of their distance from the Obsidian Butte area
and potential impacts to the Colorado River surface waters.
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The government code requirement that waste management units have a200-foot setback
from any known Holocene fault is an important consideration in Imperia Valley and an
important factor in the consideration of alternate sites. Analysis of al site selection criteria
revealed an area generally southwest of Kane Spring and north of the Superstition Hills as
being likely to contain the most suitable sites for the proposed project. Thisareais mainly
underlain by Quatemary lake deposits. It is outside the government reservations and away
from agricultural lands. The areais not crossed by the main Holocene faults and the
preliminary information from USGS indicated only afew minor faultsin the area.

According to the Targhee Study (1988) the screening of the area southwest of Kane Spring
identified five privately-owned sections for further evaluation: Section 25, T12S/R10E;
Section 35, T12S/R10E; Section 31, T12S/R11E; Section 33, T12S/R11E; and Section 3,
T13S/R10E. These sections were the focus of the additional geologic exploration
performed in the area southwest of Kane Spring, as described below.

Following reference to available maps and reports prepared by others, investigation of the
area began with interpretation of aerial photographs to identify geologic features and plan

access to the sections selected for further evaluation. The area was then examined in the
field and geologic features were mapped on overlaysto 1:12,000 aerial photographs.

Backhoe test pits were excavated in the five selected sections to further examine the near-

surface geology and samples of soils were tested in the laboratory to confirm the field
classifications.

The results of the investigations of the five selected sections in the area southwest of Kane
Spring indicated that three of the sections were likely to contain suitable sites meeting the
basic selection criteria: Sections 31 and 33 in T12S/R11E and Section 35 in T12S/R10E.
Although each of these sites met the selection criteria upon further evaluation., Section 33
revealed several environmental and economic benefits over the other two sections.

The first benefit is the shortest road distance. This section requires construction of an
access road of 1.2 miles rather than 3 and 5-1/2 miles for the other two sections. This has
both economic and environmental benefits because there is less road to build and therefore
less land is developed for building the road. The second benefit is that access roads for the
other two sections would have to cross major washes and would have to be designed to
withstand higher drainage flows with increased risk of road washout. Finally, the
proposed Section 33 unlike the other two sectionsis not in the drainage flow of the San
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Felipe Creek, a sengitive wildlife management area. Because the other two sections are so
located, siting the project in either section would likely result in impacts to
wildlife/vegetation.

Results of further investigation in Section 33 indicated a preferred location for development
of the proposed project in the Northeast Quarter of Section 33, Township 12 South,
Range 11 East SBB&M. This location was found to best meet al criteria for site selection
including geologic units, Holocene faults, flooding, conflicting uses of nearby parcels,
haul distances, and impacts to sensitive environmental resources.

The remote location, lack of sensitive receptors, and relatively barren nature of the
proposed site indicate that the environmental impacts associated with the project would not
be reduced by a change in location (see Section 3 for a full discussion). While the project
objectives could be accomplished at another location, further analysis of aternative
locations for the proposed project is not warranted.

5.2 ALTERNATIVES TO THE PROPOSED MEeTHOD oOF LAND DI spPosaL
52.1 Alternative Technologies

Because radioactivity is a characteristic of atomic nuclei, no chemical or thermal treatment
will ater the basic character of the waste. Moreover, any such technique, such as
incineration or stabilization/fixation, would require substantial materials handling and
would be very likely to increase occupational exposure and public exposure through
increased air emissions, without any reduction in the radioactivity of the material. Thus,
the increased costs and risks would not reduce the impacts of the project, and could
substantially increase the adverse impacts. In addition, the chemical structure of the waste,
asdiscussed in this EIR, already consists largely of silica and barium sulfate material which
has a very low solubility. Hence, any such techniques would not materially reduce the
radiologic impacts from the project. Therefore, no feasible technological aternatives to
land disposa are available for NORM (EPA 520/1-89-007, Draft Environmental Impact
Statement for Proposed NESHAPS for Radionuclides).
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5.2.2 Alternative Project Designs

The proposed project has been sized to accept a known volume of waste from four existing
geotherma power plants for a 20-year period. Therefore, there is no aternative capacity
for the project. A larger project would have proportionately greater impacts, while a
smaller project would not meet the project objective of a20-year disposal capacity.

The proposed project has been designed to function at the equivalent protectiveness level of
a Class | hazardous waste disposal facility, which is the most stringently protective type of
land disposal facility presently feasible under current laws and regulations. An aternative
with fewer protections would result in greater environmental impacts. A facility design
with amore protective liner and leachate collection system would 1) be more stringent than
that presently required for hazardous or low-level radioactive waste disposal sites under
40 CFR Part 264 or 10 CFR Part 61, respectively; and 2), in light of the hydrologic
characteristics of the site as discussed in this EIR, be overdesigned because the existing
design already mitigates to insignificance any impact to ground water or surface water.

Other NORM disposal sites have used trench disposal, rather than the disposal proposed
for the project. Trench disposal may result, under certain circumstances, in lower air
emissions because a smaller surface area of the waste is exposed. However, the trench
technology has been used exclusively at unlined sites, such as the existing Utah NORM
site, where other protections are unavailable. Moreover, trenching is infeasible at the
proposed site because the capacity of the site would be drastically reduced to less than the
project objective of 20 years. In order to achieve the project objective, a much larger site
would have to be constructed, which would require infringing on fault zones and would
present a larger, more complicated final cover and maintenance program with a
concomitantly increased risk. Therefore, the trench disposal method is considered an
inferior and unnecessary aternative to the proposed project.

Asdiscussed in Section 3.11 .5, cover design is an important element in minimizing project
impacts. The project cover design, with the mitigation measures suggested herein, will
mitigate to insignificance any impact resulting from emissions after closure. A more
extensive cover design is unnecessary because it will not result in any reduced impacts
from the project.
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53 No PrRoOJECT

Under this alternative, the proposed Monofill Facility would not be developed. Conditions
described in the setting portions of the EIR would not be changed as a result of this
aternative.

Open space uses on the site will continue because there would be little incentive to terminate
open space uses for private development of the site. In addition, the visual character of the
site would remain as it currently exists, i.e., open space with no onsite structures.

The project objective of providing control in managing filter cake for future commercial
uses and control in disposing of mud sump wastes without potentially mixing these
materials with hazardous waste would not be met. The current option of disposing of these
materials at a hazardous waste landfill and potentially mixing them with hazardous waste
would remain the only option available to the geothermal power plants. Disposing of non-
hazardous materials in a Class-| landfill would take up valuable capacity that otherwise
could be used for disposal of hazardous wastes.

Shipment to a hazardous waste facility may no longer be a feasible option due to the
radioactivity in the filter cake because of regulatory restrictions on mixing hazardous and
radioactive materials. It is also understood that the operating permit for the proposed
Cdifornialow level radioactive waste (LLRW) disposal facility will not alow acceptance of
NORM. The basis for this is a desire to refrain from using highly valuable disposal
volume for material that does not require the level of isolation needed for LLRW. The haul
distances to the existing Utah NORM facility would result in high transport costs and larger
transportation doses than in the case of the proposed Monofill. It is aso likely that
potentia releases from the Utah site would be greater since the proposed Monofill design
provides superior isolation through additional engineered barriers.
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SECTION 6
CUMULATIVE IMPACTS

As described in Section 3.10 of this report, the construction and operation of the proposed
disposal siteis not labor intensive and, therefore, no significant direct growth-inducing
impacts on employment, population, housing, or public services are expected. Since the
proposed project will be privately used, it will not induce new industries to consider
locating in Imperia County and, therefore, no significant indirect growth-inducing impacts
on employment, population, housing, or public services arc expected.

There are no other projectsin the area that are in the planning process that could create
cumulative impacts. The project will add to the cumulative fugitive dust emissions in
Imperial County. The project will also add to the cumulative maintenance requirements on
Sinclair, Gentry, Bowles, Lack and Bamisks roads. These impacts are not considered to
be significant.

The proposed project will have two potential impacts on air quality, increased particulates
(via fugitive dust emissions) and radionuclide emissions, both of which are discussed
elsawhere in this EIR. With respect to particulate emissions, Imperia County is a
nonattainment area for particulates under the Federal Clean Air Act.

However, as discussed in Section 3.3.4 of this EIR, the mitigation measures suggested
herein will mitigate any air quality impacts to insignificance. In addition, the ambient air
quality impact from the project’s fugitive emissions decreased by over 95.6 percent within
2 miles of the project, to an immeasurable quantity. The Imperial County APCD has
advised the project applicant that this amount of residual particulate emissions (no
radionuclide particulate) at the boundary of the 2-mile radius is insignificant both from a
proj ect-specific and cumulative perspective (Torres 1990). Moreover, consultation with the
agenciesidentified in Section 7 hasindicated that there arc no existing or proposed facilities
in the area (i.e., within 2 miles) of the proposed project which emit any particulates.
Therefore, because there are insignificant additive components to the project’s estimated
impact, the cumulative impacts from fugitive dust emissions are expected to be
insignificant.

In addition, as discussed in Section 3.11.4 of the EIR, the project will have certain
radiologic impacts. We have not identified any existing or proposed facilities in the area of
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the project with known radionuclide. emissions. As the radionuclide impact will be
basicaly associated with the fugitive emissions and there are insignificant additive
components to the project’ s estimated impact, the cumul ative impacts are expected to be
insignificant. Moreover, there are no legal standards for radiologic impacts which will be
exceeded, elther individually or cumulatively, from the proposed project. Finaly, as
discussed in Section 3.11.4.2, the project will increase local radiologic impacts by
0.03 percent over the existing background levels of radiation, which amounts to an
insignificant, localized cumulative impact that requires no additional mitigation measures.

6-2



SECTION 7
AGENCIES AND ORGANIZATIONS CONSULTED

7.1 PuBLIC AGENCIES

Federal

U.S. Department of Agriculture, Soil Conservation Service
U.S. Department of the Interior
Bureau of Land Management, El Centro Office
Fish and Wildlife Service, Salton Sea National Wildlife Refuge

State of California

Department of Fish and Game, Region 5

Department of Transportation, District 11

Regiona Water Quality Control Board, Colorado River Basin Region
Waste Management Board

County of Imperial

Planning Department

Air Pollution Control District

Department of Public Works

Division of Environmental Health Services

Other Agencies

Imperial Irrigation District

Imperial Valey College Museum
Imperia County Fire Department
Imperia County Sheriffs Department

7.2 OTHER ORGANIZATIONS

Lawrence Livermore Laboratory
Desert Valey Company
Targhee, Incorporated

Dow Chemicd
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SECTION 9
CERTIFICATION OF ACCURACY AND QUALIFICATIONS

9.1 ReporT CONTRI BUTORS

Thisenvironmental impact report was prepared by ERC Environmental and Energy
Services Company (ERCE) of San Diego, California, for the County of Imperial Planning
Department. Members of the ERCE professional staff contributing to this report are as
follows:

Dennis Gallegos; B.A. Anthropology

Kimberly Glasgow; B.A. Geography/Environmental Studies

Robert Homer; M.S. Environmental Health

Jonathan Herwig; M.A. Geological Sciences, Certified Geologist State of
Cdlifornia

Stephen Lacy; M.S. Biology

Thuy Le; B.S. Chemical Engineering

Dennis Marcin; B.S. Geology

E. Smith Murphy; Ph.D. Physics

Michael Nienberg; Dr. P.H. Environmental Management and Planning

Andrew Pigniolo; B.A. Anthropology

John Porteous; M.A. Environmental Resource Management

Elyssa Robertson; B.A. Biology

Jerre Stallcup; M.A. Zoology

Philip Unitt; B.S. Zoology

Rogers and A ssociates Engineering Corporation provided the necessary expertise to review
the Dames and Moore “ Radiological Assessment” prepared for the proposed Monofill
Facility. Members of the Rogers and Associates professional staff contributing to this
report are asfollows:

David E. Bemhardt; M.P.H.
Vem C. Rogers; Ph.D. Nuclear Engineering
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NOTICB OF PREPARATION

™: S 1 . " QPR PRON: Imperial County Plarning

1400 tenth $treet 939 Main Street
(Address) (Address)
Sacranente, CA 95814 El Centro, CA 92243

SUBJECT: Notice of Preparation of & Draft Enviroomeatal Impact Report

ImperialCounty Planning Dept. ¢i1l1be the Lead Agency aod will premare
an environmental impact report far the project identified below. W¥e need to
know the views Of your agency as to the scope and conteat Of the eaviroanmental
information which 1s germane {0 your ageacy's statutory responsibilities 1in
connection with the proposed project. Pour agency willneed to use the EIR
prepared by our agency whea considering your permitor other approval for the
project.

The project description, location, and the probable environmental effects are
coatained in the attached materials. A copy of the Initial Study xx is, is
not, attached. -

Due to the time limits mandated by State law, your respoase must be sent at the
earliest possibledatebutnot later than 30 days after receipt of this notice.

Please send your response to Richard Cabani 11a, Planner 111
at the address shown above. Ve will need The pame TOr & contact person in your
agency.

Project Title: Class itFacility/monofill Project

Project Applicant, 1f aay: Desert Valley Company

\
DATE March 15, 1989 Sigmture \,-—I—- M ,_3‘;9
Title JURG\HkUBERER.PLANNING rector
Telephone (619 ) 339-4236

Reference: California Administrative Code, Title 14, Sections 15083(a), 15103,
15375.
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MPERTAL IRRIGATION DISTHICT -

OPERATING HEADQUARTERS . P 0. BOX 937 . IMPERIAL. CALIFORNIA 92251
11DAGM April 10, 1989

Mr. Jurg Heuberger, Planning Director
Imperial County Planning Department
Attention: Mr. Richard Cabanilla

Planner 111
939 Main Street
ElI Centro, CA 92243-2856 -

Dear Mr. Heuberger:

Subject: Notice of Preparation (NOP) for Class Il Facility
Monofill Project/Desert Valley Company

This is in response to the NOP dated March 15, 1989, sent to the State
Clearinghouse. Due to the nature of this proposal and the comments which
are provided with this letter, the District recommends a full
Environmental Impact Report be prepared.

There are three general areas that are of concern to the District:

® The information and environmental evaluation refer to the
development of a water well to meet the water needs of the
proposal. There is no reference to water quality in the area.
The District will be interested in any proposal for ground-
water development as indicated in our letter of February 16,
1989, to the Imperial County Planning Department, Subject:
Imperial County Groundwater Policy. In paragraph (16) c.
reference is made to "There may not be any further need of
water to the site through a new system or substantial altera-
tion to the IID system.” The District has not had any inquiry
regarding water supply.

° A diesel-power generator is proposed as the on-site power
source. The environmental evaluation in paragraph (16) a.
indicates that "This project analysis does not evaluate the
impacts due to electricity being provided to the site by the
Imperial Irrigation District.” There has been no discussion -
with the District on how service could be made to this pro-
posed project.

- The response to the question "Storm water Drainage?" is
"Maybe.”™ In the environmental evaluation at paragraph (16) e.
reference is made to the effects of a 100-year storm on adja-
cent lands. The diversion berm around the site will increase =
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Mr. Jurg Heuberger -2 - April 10, 1989

flow to the receiving channels and increase the potential for
erosion. The District will be very interested in the drainage
plan for the proposed project which should be clearly defined
and the impacts evaluated in the Environmental Impact Report.

We also have some concern that the rezoning would result in a Zone M-2,
Heavy Industrial. In contrast to the statement in the environmental
evaluation at paragraph (21) which says "Further environmental documen-
tation will be necessary in the future for any other activities ...." we
understand that under this type of zoning numerous uses can be permitted
as a matter of right without substantial review by the permitting agency.

Thank you for the opportunity to provide these comments. Please contact
Dr; Robert Lang at 339-9254 i1f you should need further information.

Sincerely,

Ll Al

CHARLES L. SHREVES
General Manager

MONOFILLZ2



STATE OF CALIFORNIA-THE RESOURCES AGENCY

-

DEPARTMENT OF FISH AND GAME
330 ol den Shore, Suite 50

Long

Beach, CA 90802

(213) 590-5113

April 13, 1989

Ri chard Cabanilla, Planner 111
Pl anni ng Depart nment

County of |nperial

939 Main Street

El Centro, CA 92243

Dear M. Cabanill a:

The Departnent of Fish and Gane (Departnent) has reviewed the
Notice of Preparation of a Draft EIR for the Cass Il Facility
Monofill Project/Desert Valley Conpany, consisting of a storage/
di sposal facility for geothermal solids, an access route to the
proposed site, and the infrastructure necessary to operate the
facility. The facility will be |located west of Westnoreland in
the northeast quarter of Section 33, T. 12S, R 11lE, Inperial
County. To enable our staff to adequately review and conment on
this project, we recomend the following information be included
in the Draft EIR

1) A conplete assessnent of flora and fauna wthin the project
area. Particul ar enphasis should be placed upon identifying
endangered, threatened, and locally unique species; 2)
docunentation of direct, indirect, and cunulative inpacts expected
to adversely affect biological resources within and adjacent to
the project site; 3) mtigation neasures proposed to offset such
i npacts; and 4) assessnent of growth-inducenment factors
potentially affecting natural open space and biological resources.
Set aside natural open space in sufficient acreage to provide
habitat for native wildlife and include |andscape prograns, wth
native trees and shrubs, to provide habitat for wldlife.

In addition, we have the followng specific concerns which should
be addressed in the DEIR

The Initial Study indicates that there are no rare or endangered
species within the project site. However, the project site is
within the range of the flat-tailed horned |lizard (Phyrnosoma
m'calli), a state candidate for listing as endangered. Al t hough
surveys have not been perforned in the imediate area, the
flat-tailed horned lizard (FTHL) has been found in-adjacent _areas.

In preparing the DEIR for this project, the project proponent
shoul d perform a thorough survey of the area to determne if FTHL
are present. In addition, if there is any blow sand habitat on
the project site, surveys for the Colorado Desert fringe-toed
lizard (Uma notata), a federal candidate, Category. 2, species
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M. Cabanilla -2- April 12, 1989

shoul d al so be undertaken. These surveys should be perforned by
investigators trained in the techniques necessary for |ocating
these reptiles and should be perfornmed during the nost active tine
of year for each species. In addition to surveys, the project
proponent should determne the inpacts to these species.

I npacts to the groundwater and San Sebastian Marsh/ Felipe Creek
shoul d also be addressed in the EIR as well as inpacts from
hazardous spills that may occur at the site or during transport to
the site.

The project as described does not detail the work proposed for
streanbed alteration activity. The project sponsor mnust identify
specific streanbed alterations and flood control structures
proposed in order for the Departnent to properly comrent on this
docunent . The applicant should be aware that if mtigation
measures are not provided in this docunent, the Departnent may
require such mtigation neasures through jurisdiction established
under Fish and Ganme Code Sections 1601-1603.

Di version, obstruction of the natural flow or changes in the bed,
channel, or bank of any river, stream or lake wll require
notification to the Departnment of Fish and Gane as called for in
the Fish and Gane Code. This notification (wth fee) and the
subsequent agreenent nust be conpleted prior to initiating any
such changes. Notification should be nade after the project is
approved by the |ead agency.

Thank you for the opportunity to review and coment on this

proj ect. If you have any questions, please contact Jack L.
Spruill of our Environmental Services staff at (213) 590-5137.
Si ncerely,

e .
(T Hrerr
Fred Worthley 7""‘

Regi onal Manager
Region 5

cc: K Nicol
Ofice of Planning & Research

o~
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PUBLIC REVIEW

The Monofill Facility Draft-EIR was available for a 45-day public review period (July -
September 1989) following the Notice of Completion. Copies were distributed to local
libraries for easy public access. Private and governmental agencies or organizations known
to have a direct interest in or review and approval authority over all or portions of the
project were mailed copies of the Draft EIR by the Imperial County Planning Department or
the State Clearinghouse.

Comments addressing the accuracy of the Draft EIR were received during the public input
period. The letters and responses follow.
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STATE OF CALIFORNIA—OFFICE Of THE GOVERNOR GEORGE DEUKMEJIAN, Governc.

OFFICE OF PLANNING AND RESEARCH
1400 TENTH STREET
SACRAMENTO, CA 95814

Richard Cabinilla September 1, 1989
Imperial County Plng Dept.

939 Main Street
El Centro, CA 92243

Subject:  Class Il Facility, Monofill/ Desert Valley Company - SCH# 89032206

Dear Mr. Cabinilla:

The State Cl eari nghouse submitted the above naned draft Environnental |npact
Report (EIR) to selected state agencies for review. The review period is
closed and the conments of the individual aan%X(ies) I s(are) enclosid.
A'so, on the enclosed Notice of Conpletion, the Oeari‘nghouse has checked
whi ch agencies have commented. Please review the Notice of Completion to
ensure that your comment package is complete. If the package is not in
order, please notify the State Clearinghouse immediately. Remenber to refer

to the project's eight-digit State Cearinghouse nunber so taat we may reply
promptly.

Pl ease note that Section 21104 of the California Public Resources Code
requires that:

"a responsi bl e agency or other public agency shall only make
substantive comrents regarding those activities involved in a
project which are within an area of expertise of the agency or which
arerequired to be carried out or approved by the agency."

Commenting agencies are also required by this section to support their
comments W th specific docunmentation.

These comments are forwarded for your use in pragarinq your final EIR !
you need nore information or clarification, recomend that you contact

t he commenting agency atyourearliest convenience. =

This letter acknow edges that zou have conplied with the State O earinghouse

review requirenents for draft environmental docunents,cgursuant to the -
California Environmental Quality Act. Please contact Garrett Ashley at

916/445-0613 i f you have any questions regarding the environnental review
process.

Sincerely,

D L

David T. Nunenkamp
Chief
Office of Permit Assistance

cc: Resources Agency A0

Encl osures
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T Jmperial ounty Bheriff - Qoroner’s Gffice

OREN R. FOX
SHERIFF * CORONER * MARSHAL

July 24, 1989

Jurg Heuberger, Planning Director

County of Inperial, Courthouse

El ntro, CA 92243

RE:  COWENTS ON EIR "DESERT VALLEY COVPANY"
Dear M. Heuberger:

Ref erence page 3-91 in the report -

Fire and Police Protection -1line 9

The  nearest (Sheriff's) substations are located in
Vestnorland, 15 miles' fromthe site, and salton Cty,
approximately 2mles fromthe project site.”

The City of VWestnorland has a Police Department but, does not
contain a Sheriff's Station. The primary station to respond to
the site location is salton City

Station. Brawl ey station personnel, approximtely 25-27 mles
southeast of the site would be alternate responders, except at
ni ghts. There are certain factors that nay deternine other

alternatives that coul d/should be used.

Sincerely,

OREN R. FOX ,
SHERI FF- CORONER
| MPERI AL COUNTY, CALI FORNI A

ORF:wr
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Imperial County Sheriff’s Department

Response

1 Comment noted: Section 3.10.4 (Public Services) has been revised.



OPERATING HEADQUARTERS « P 0 BOX 937 IMPERIAL. CALIFORNIA 92251
| | DAGM August 2, 1989
<~y .
.E{}ZZK;1111‘V j SO
M. Jurg Heuberger, Planning D rector AUG 08 1983

| nperial County Pl anning Depart nent
939 Main Street .
El Centro, CA 92243-2856 IMPERIAL COUNTY
PLANNING DEPARTN ™1
Subj ect: Notice of Public Review of Draft EIR on Desert
Val | ey Conpany's %"cClass II/Monofill" Proj ect
Draft Environnental |npact Report (DEIR)

Dear M. Heuberger:

This is in response to your letter of July 12, 1989, requesting
comments on the DEIR  Since the submittal of our letter of
April 10, 1989, which is included in the document, we responded to
you May 12, 1989, regarding mnor anmendnent changes and then
provided you a copy of a June 23, 1989, letter to the Desert Valley
Company providing further details of our concerns.

Reference is made on Page 3-80 to the rezoning of the project site
frommns" open space to M2. The DEIR and General Plan Amrendnent
shoul d include a reversionary zoning condition that would result
in this area reverting to the existing open space zone if not used
for this specific project.

Ref erence is made on Page 3-92 to location with respect to an
el ectrical transm ssion |ine. Service by the District to the
project for a 25-kilowatt |oad would need to be provided by
constructing approximately 1.5 mles of three-phase distribution

line for which rights-of-way woul d be required. The devel oper
woul d need to fund the cost of such an extension at a cost of
$23, 760. Shoul d the project require service to 270 horsepower

(informal comunication from devel oper) a major upgrade of the
existing facilities with associated inpacts would be required at
a substantially higher cost to the devel oper.

A few editorial comments are also provided for your consideration.
In Section 3.10.4 on Page 3-89, the text should indicate that IID
su Flies untreated water and power to nost of the users in Inperial
Val | ey but does not provide sewer services (see also Page 3-92).
The last sentence of the first partial para(%aph on Page 3-90, "IID
Is currently overdrawing its allotnment of | orado River water and
I's exploring possible sources of additional fresh water to neet the
future needs of the County," is not correct and should be del eted.
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M. Jurg Heuberger -2 - August 2, 1989
Thank you for the opportunity to provide input regarding this
proposed devel opnent.

Sincerely,

CHARLES L. SHREVES
CGeneral Manager

Copy to M. Paul Neil
Desert Val | ey Conpany

MONOFILL

A-15



Imperial County, Imperial Irrigation District
Response
2. Comment noted: Section 3.7.4 (Land Use Mitigation Measures) has been revised.

3. Comment noted: The EIR states that the project applicant would need to reach a
mutual agreement with the IID prior to extending service to the proposed Monofill.

4. Comment noted: Section 3.10.4 (Public Services ) has been revised.

5. Comment noted: Section 3.10.4 (Public Services) has been revised.
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STAR Of CALIFORNIA

“.ALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
<OLORADO RIVER BASIN . REGION 7

' 73-271 HIGHWAY 111, SUITE 21
'ALM DESERT, CALIFORNIA 92260
hone: (619) 3467491

August 25, 1989

— County Of Imperial Pl anni ng Depart nent
Court House
El Centro, CA 92243

Re: Draft Environnental Inpact Report SCH No. 89032206, Desert Valley Conpany.
Monofill Facility, Inperial County, California

The staff of the Regional Board has reviewed the subject report and has the
fol | owi ng coments:

1. As noted on page 1-7, the provision for detailed hydrol ogic data

(3 required under Title 23, Chapter 3, Subchapter 15 has yet to be

conpl eted and incorporated into the project design. Sufficient

— data should be collected prior to inplementing the proper project
desi gn

2. Page 2-9 of the subject report states, in part, that "...Desert
Val l ey Conpany will ensure that geothermal wastes accepted by the
proposed facility are nonhazardous...with the nost restrictive
() conditions applying to the site." Additional information should
be presented on the nethods the Desert Valley Company plans to
use to ensure that all wastes which are designated for disposa
at the monofill will be characterized as nonhazardous. Thi s
shoul d include |oad-checking capability for the trucks which wll
be entering and |eaving the monofill facility.

3. Page 2-10 of the subject report states, in part, that "...a flood
flow facility protection diversion berm. ..will be 24 inches
() high." The Regional Board staff would Iike to know how the val ue

of 24 inches was calculated, and how this figure would ensure that
a probabl e maxi num precipitation (PMP) of 328 cubic feet per
second woul d not overflow or destroy this diversion berm

4. the probabl e maxi num precipitation (PMP) should be expressed in
(9 inches of rain per hour, in addition to the anount expressed (328
cubic feet per second or 147,226 gallons-per-mnute).

5. Page 2-13 of the subject report states, in part, that ... the

() placed and stored material wll then be sprayed, at the end of the
day with a soil sealant polyner." The Regional Board staff would

like to know what the conposition of such a 'soil sealant polynmer'

- A-17



County
August
Page 2

10.

11.

12.

of Inperial Planning Departnent
25, 1989

is, as well as its Material Safety Data Sheet and the polymer's
potential inpacts on water quality.

On pages 2-13 and 3-91 of the subject report, the location of the
Cass | hazardous waste landfill in relation to the proposed
monofill is incorrectly stated.

The ground water levels are given as ranging between 48 to 63 feet
bel ow the surface at the proposed |ocation. This information
confirms the Regional Board staff's contention that the pre-siting
conditions as specified in Title 23, Chapter 3, Subchapter 15
should be strictly adhered to. Specifically, adherence to Article
9, 2595.(g)(7)(A), Waste Managenment Unit Characteristics, which
states

"Background water quality for an indicator paraneter or
a waste constituent in ground water shall be based on data
from quarterly sanpling of wells upgradient from the waste
managenent unit for one year."

On page 3-27 of the subject report, it is mentioned in part that,
"Existing and potential beneficial uses for ground water in the
CQcotillo and Lower San Felipe subunits include nunicipal

industrial, and agricultural applications." Also, that "These
basins do not receive substantial infiltration from agricultura
runof f, ...and consequently exhibit generally goodwater quality."

The Regional Board staff confirns these points.

On page 3-23 of the subject report, it is mentioned, in part, that
"Establ i shnment of background and detection ground water monitoring
prograns (including vadose zone nonitoring if deemed necessary by
the RMQCB)." Vadose zone nonitoring is deenmed necessary by the
Regi onal Water Quality Control Board.

Page 3-34 of the subject report states, in part, that "The exact
nunber and |ocation of wells as well as the data collection and
monitoring methodology will be determined by the RMCB." This is
i ncorrect. The Regional Board will approve or disapprove, as
appropriate, the ground water nonitoring program submtted by
Desert Valley Conpany that fulfills statuary or regul atory
requirements.

A postclosure maintenance plan nust be designed for the proposed
facility for a time period as long as applicable according to
Subchapter 15, and not 30 years as stated on page 2-14

On pages 3-78 and 3-90 of the subject report, there are statenments
to the effect that there are five (5) Cass Il municipal waste

A-18
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County of Inperial Planning Departnent
August 25, 1989
Page 3

disposal facilities in Inperial County which can accept geotherna

- wast es. Please find enclosed a letter fromthe Regional Board
dated July28, 1989 and signed by Phil Guenberg, Executive
O ficer, which explains some of the regulations covering disposa
of geothermal wastes into two Inperial County Cass Il Waste
Management Facilities.

13. The Regional Board staff recommends that further delineation of
the two mnor fault traces, described onpage 3-7 and shown in
(D Figure 3-2 (enclosed), be conducted. This is because of the 200-
foot setback from any known Hol ocene fault requirenment as
- described in Subchapter 15.

Should you have any questions or conments, please contact either Paul Sweeney
or Adnan Abdalla at (619) 346-7491.

) o Salluga
e

PHIL GRUENBERG
Executive Officer

PS/sw
Encl osures
ce: Paul Neil, Desert Valley Conpany

File Ref.: Working File; Desert Valley Conpany Monofill
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California Regional Water Quality Control Board, Colorado River Basin

Response

10.

11.

Comment noted: Section 3.2.3 states that the final project design will incorporate
hydrologic data obtained pursuant to requirements in Title 23 of the Caifornia

Code and approved by the RWQCB. Section 3.2.3 further states hydrologic

information that will be incorporated into the final project design.

Detailed information on how Desert Valey Company will ensure that geothermal
wastes accepted by the proposed Monofill facility are nonhazardous is provided in
the Report of Waste Discharge for Monofill Desert Valley Company, dated
July 1989. This document provides supporting information for the proposed
facility’ s waste discharge permit and is on file with the RWQCB Region 7.

Appendix F presents the hydraulic design calculations for sizing the diversion berm

and access road drainage structures for the proposed Monofill facility. The 24-hour

probable maximum precipitation (PMP) at the site is 13.3 inches. For design of

the diversion berm it was conservatively assumed that 4.03 inchesfall in the first
hour.

Comment noted: Section 3.2.1.1 (Surface Water) has been revised.

The soil sealant polymer is a patented formulation composed primarily of high

grade latex acrylic-balanced copolymers prepared in an emulsion form.

Manufacturer’s literature is contained in Tab 8 of the Report of Waste Discharge
for Monofill Desert Valley Company, dated July 1989,

The proposed monofill will adhere to Title 23 of the Cadifornia Code
(subchapter 15) as described in Section 3.2.2.3 (Water Quality). Therefore the
potential impacts from using the soil sealant polymer on water quality are not

considered to be adverse.

Comment noted: Section 3.10.4 (Public Services) has been revised.

A-20
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12.

13.

14.

15.

16.

17.

18.

Comment noted: Background water samples were obtained in April 1989 from four
groundwater wells installed near the outside slope of the proposed Monofill.
Additional samples were taken during July 1989, and will be taken in October 1989
and January 1990. Refer to the report of Waste Discharge for Monofill for further
discussion on background water quality sampling.

Comment noted.

Comment noted: The proposed project will meet all pertinent regulatory
requirements, including Vadose Zone monitoring as outlineed in Title 23,
Chapter 3, Subchapter 15, Section 2559 of the California Code.

Comment noted: Section 3.2.2.3 (Water Quality) has been revised.

Section 2.5 (Closure Procedure) states. “ A post closure maintenance plan shal be
prepared to maintain the landfill for at least 30 years after closure in accordance with
any permit conditions and standards which may be required by the CUP
enforcement agency, aregiona water board, or state water board.”

Comment noted: Section 3.7.2 (Relevant Land Use Programs and Zoning) and
Section 3.10.4 (Public Services) have been revised.

Comment noted: Section 3.1.6 discusses Title 23 requirements and field
investigations related to onsite faulting. Field analysis included severa test pits,
auger borings, and backhoe trenches to delineate geologic structure. Project site
location was derived in part from the interpretation of field data and the setback
requirements listed in Title 23, Chapter 3, Subchapter 15, of the California Code.
It was concluded by the geotechnical consultant that the proposed site would satisfy
the requirement of a 200-foot setback from any known Holocene fault. Additional
information (including detailed geologic mapping and excavation logs) is contained
in the Report of Site Selection and Geologic Exploration (1988), which is on file
with the Imperial County Planning Department. It should also be noted that
additional geotechnical evaluation of the project site will be conducted during
grading and construction activities. Should additional information regarding the
location of onsite faulting be identified, this data would be utilized to modify the
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project design or location as appropriate to satisfy al pertinent regulatory and
statutory requirements.
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United States Department of the Interior ﬁg‘?ﬁ

BUREAU OF LAND MANAGEMENT E

)
[ a

El Centro Resource Area
333 South Waterman
El Cantro, California 92243

IN REPLY ALFRR TQ:

CA-24333
2800
. (C-087.21)

August 25, 1989

Richard Cabanilla

County of Imperial
Planning Department

939 Main Street

El Centro, California 92243

Dear Mr. Cabgnilla:

The following are comments on the Oraft Environmental Impact Report (DEIR/SCH
#89032206) for the proposed DesertValley Company’s “Class II/Monofill” project.

TION J SCRIPTION

Pg 2-9,2.4.3 Site Preparation
2.4.3.1 Acce

It is unclear whether the access road straddles the section line oris entirely on
thewest side. If it does straddle the section tHine, why does it do so?

PTION O SELINE ENVIRONMENT: ANALY QF IMPACTS:
DISCUSSION MITIGATION M URES

Pa_3-62. 3.5 Biglogicat Resources

It should be mentioned here that a subsequent survey was undertaken in late
June to determine the presence of fiat-tailed horned lizards (the most active
time of the year for the species).
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3.5.1 Vegetation, Para, ¥, Line &

Mesquite hummocks should not be down played. Their iack of abundance makes
them that nmuch nore valuable to the Overall habitat in the project area.
Mesquite hummocks provide important cover, nesting habitat (Verdin 3,5.2},
foraging for Black-tailed Gnatcatchers (asecond=priority spp. of special con-
cern), substrate for mammai burrows, and are a source of food for wildlife.
Therefore, ali mesquite hummocks should be avoided.

-1 on,

No data was found in the document to support statement t hat pavingaroad will
eliminate the amount of time the Flat-tailed horned lizard will spend on a
roadway, It may work the opposite andincrease |izard nortality as they use the
pavement to warm themselves. This proved %0 be the case for FTHLs on a paved
road In the Impertal Sand Dunes during fringe-toed lizard surveys in June 1989.

The Bureau also recommends that full compensation for loss of FTHL habitat as
outlined in the Management @trategyrfor the FBLM _ Adminigtered | ands
within the CDCA (Appendix D), bé included as a mitigation measure.

- ural o

E.6.1ting Conditions, Para 1 Line 3

The National Register of Historic Places largeiy derives from the Nationai Historic
Preservation Act and not from the National Environmental Policy Act (NEPA).
NEPA (s but one of several federal laws which come into play since public lands
are involved in the project.

Par ine
Same as above.
3- m r
Formal determinations of eligibility for inclusion on the National Register must
be submitted to the 8tate Historic Preservation Office for those properties

located on public tandwhich are slated for impacts. Concurrence of these
determinations must be obtained prior to any surface disturbances.

Para, 1. Line 2

See comment above for pg 3-73.
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3.8.3 Mitigation of Impacts, Para. 1

Avoldance of cultural resocurces is the 8ureau's normal preferred alternative and
an acceptable road reroute is suggested if indirect impacts can be eliminated.
Mitigation will require several months for consulitation with the State Historic
Preservation Office and the President’s Advisory Council on Historic Preserva-
tion.

P 1. Lire

See comment above for pg 3-73.

Para. 2

The Bureau must be consulted and permits secured if “borrow materiat” ig
considered for removal from public lands.

4 D E A SE_ENVIRONMENT E
~2..4.3 Biol

We do not Concur that potential !mpacts to the FTHL are not Considered gignifi-
cant. FTHLs are limited in range t© Imperia! County, Eastern San Diego County,
and southern Riverside County in California, as well as, southwestern Arizona
and northern Mexico. Nowhere within their range are FTHLs abundant, even in
their most preferred habitats, Therefore, any toss of habitat is significant.

4.4 Archaeology

A specific mitigation measure has not as yet been identified for cultural re-
Sources.

Thank YOU for the opportunity to comment on the DEIR.If you require any
further information or clarification of the comments, ptease dont hesitate 10 give

us acall at 382-5842.

Sincerely,

G e Kok,

G. Ben Koski
Area Manager
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United States Department of Interior, Bureau of Land Management

Response

19.

20.

21.

22.

The EIR states that the access road will generally follow the section line. The exact
location of the access road will be determined in the final grading plan. The final
road grading plan will take into account biological, cultural, and hydrologic
constraints, and will meet with Imperial County aswell as BLM approval.

Comment noted: Section 3.5 (Biological Resources) has been revised.
Comment acknowledged: See Section 3.5.3 (High-Interest Species/Habitats).

The proposal to pave the project access road was derived from a similar
recommendation generated by BLM staff biologists for the GEO East Mesa
Geotherma Development project (WESTEC Services, Inc. 1988). See dso
Response number 19.

The flat-tailed homed lizard Management Plan was in draft form and unavailable
during preparation of the Monofill Draft EIR. Additional mitigation requirements
related to the management plan areincluded in thisrevised Draft EIR.

23-28. Comments noted: Section 3.6 (Cultural Resources) has been revised.

29.

30.

Comment noted: Section 3.6 (Cultural Resources) has been revised. The project
applicant will comply with al pertinent regulatory requirements for implementation
of proposed activities, including the acquisition of appropriate permits for the use of
borrow material from public lands if necessary.

Comment noted: The conclusion of adverse yet not significant impacts to the flat-
tailed homed lizard was based on field observations of relatively poor habitat
conditions and low abundance of the species onsite. These assumptions and the
conclusion of no significant impacts are still considered valid, although as stated in
response number 22 and the revised Section 3.5 (Biological Resources), the loss of
flat-tailed homed lizard habitat will be mitigated in accordance with all applicable
federal and state requirements.
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Comment noted: Specific Mitigation for cultural resourcesisidentified in the
cultural resources technical report for the Monofill project. This document ison file
with the Imperial Valley Planning Department, the Bureau of Land Management,
and the Imperia Valley College Barker Museum.
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Stat8 of California Environmental Affairs Agency

Memorandum

To . Garrett Ashley Dat e:
Stat8 O earinghouse SEP 0 11989
1400 10th Street
Sacramento, CA 95814

R chard Cabanilla

| nperial County Planning Depart nment
939 Main Street

El Centro, CA 92243

pron 1, Qefwaf) e O

orge H. Larson, Manager

ource Conservation and
Local Pl anning D visions
CALIPORNIA WASTE MANAGEMENT BOARD

Subject: SCH#89032206 Draft Environnental |npact Report (DEIR)
for a dass Il Facility, Monofill Project - Desert Valley
Conpany, |nperial County

California Waste Managenent Board (CWwB) staff have reviewed the
DEIR for a Class Il Facility, Monofill Project. Desert Valley
Conpany, a subsidiary of Mugnma Power Conpany is proposing to
develop a Class Il storage and di sposal monofill facility for
nonhazardous geothermal solids originating from the Cosidian Butte
ar ea. The proposed site is 160 acres of privately owned | and.
Board staff offer the following conments:

The proposed permitted daily tonnage should be included in the
EIR.  AConditional Use Permt application received by this
Board on August 21, 1989, indicates that the daily tonnage
would range from 250 to 4000 tons per day. Board st aff
suggest that if 4000 tons per day is the anticipated dail
tonnage, the Solid Waste Facilities Permt and the Conditiona
US8 Permt should reflect this amunt. Envi ronment al
assessnent of inpacts, such as traffic, noise, anbient air
quality resulting from fluctuating tonnages can be difficult.

It would be helpful if the EIR included a description of
met hods for screening for hazardous constituents such as |ead,
cadm um barium soluable salts, solvents, petroleum or oils.
A description of a contingenc pl an shoul d cont ani nat ed
material enter the facility should al so be included.
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€} The EIR should include a description of how this monofill area
-1s secured to protect the public from possible injury.

Adescription of the groundwater nonitoring plan and
] monitoring for leachate should be included in the =r
i ncl udi ng frequenci es and nethods of data reporting.

It woul d be helpful if the Final EIR identified financial
(1) mechani sms_ for closure/post-closure activities as required by
AB 2448 (Eastin).

The Rel evant Land Use Prograns and Zoning section indicates

0 that this facility is not yet identified in the Inperial
County Solid Waste Management Plan (CoswMP). cWwMB Sstaff have
responded to the proposed coswMp anendment.

Li sted below are the Board and Local actions which must take place
prior to concurrence with a Solid Waste Facilities Permt.

L Determ nation of Conformance (7.3 GC 66784)

Before the landfill can be established (this includes

construction), the CWB nust determ ne whether or not the
roposed facility conforms to the Inperial County Solid
ste Managenent Pl an.

2. Solid Waste Facilities Permt (7.3 GC 66796.41)

Prior to the conmencenent oflandfill operations at this
site, the cwMB nust concur in a Solid Waste Facilities
Permt prepared by the Local Enforcenent Agency.

= For assistance in permtting this facility, contact the
| nperi al Oount¥ Departnment of Health Services, the
Board's Local Entorcenent Agency.

Local Actions
1. Findipna of consistence with the General Plan (7.3 Gc
66796,.4)

Before the CWB can concur in a Solid Waste Facilities
Permt, the local government, in whose jurisdiction the
faC|I|t(}/f|s | ocated, nust make a finding that the

proposed facility is consistent with the General Pl an.
Betfore this finding can be made, two conditions nmust be
met

a. the, facility nmust be designated as a solid waste

facility in the General Plan, and
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b. The adjacent |and uses nust be conpatible with the

site.

Thank you for the opportunity to review this DEIR If you have any
questions concernin

of

the B

oard's Loca?

t hese comments, contact Jeannie H Bl akeslee
Planning Division at (916) 327-0454.
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State of California, California Waste Management Board

Response

32.

33.

Thetonnage numbers noted vary due to phasing of site operation, and due to the
different moisture content between the filter cake and mud sump materials.

Environmental assessment of impacts in the EIR including traffic, noise and
ambient air quality were determined based on volume or the maximum cubic yards
of filter cake and mud sump materials to be recelved by the proposed Monofill
facility per day. Environmental assessment was based on the proposed Monofill
facility initially receiving up to 150 cubic yards of filtercake and 150 cubic yards of
mud sump materials per day (Section 2.4.4, Site Operation). After approximately
one year, the proposed Monofill Facility will receive approximately 72 cubic yards
of filter cake and minor amounts of mud sump materials (Section 2.4.2, Wastes to
be accepted at the Project Site).

See response number 7.

The proposed Monofill Facility will receive only two waste streams, silica filtercake
generated by geothermal power plants, and clay drilling muds and cuttings
generated during drilling of geothermal wells. As stated in the EIR, Section 2.4.2
(Wastes to be Accepted at the Project Site), a complete analysis, as detailed in
California Code of Regulations Title 22, Environmental Health, Division 4,
Hazardous Waste, was done on representative filter cake and mud sump samples.
Analysis of these materiasis provided in Appendix C of the EIR. Review of these
tests determined that the materials are non-hazardous.

Section 2.4.2 further states that during operation of the proposed Monofill Facility,
Desart Valley Company will ensure that geothermal wastes accepted by the
proposed facility are nonhazardous through compliance with the Imperial County
Planning Department CUP (terms and conditions), Colorado River Basin Regiona
Water Quality Control Board, California Department of Health Services, and
Imperial County Health Department regulatory requirements.
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35.

36.

37.

Section 3.11, Public Health and Safety, provides a description of how the proposed

Monofill will be secured to protect the public from possible injury. As discussed in

this section, the project design and state requirements include measures to isolate
the disposal activity from accidental contact by the general public. No further

measures are required.

See response number 6.

Section 3.2 Hydrology/Water Quality, specificaly Section 3.2.3 Mitigation
Measures item 8, states that; establishment of awater quality monitoring system
subject to approva by the Regional Water Quality Control Board must be
incorporated into the final project design to avoid potentially significant impacts
related to hydrology and water quality.

Closure and post-closure cost estimates are presented in Volume 2 Report of Waste
Discharge, Section 7 Closure and Post Closure Maintenance Plan (Desert Valley
Company July 1989). This report is on file with the Regional Water Quality
Control Board-Region 7.

Comments noted: Section 3.7.3 (Land Use Impacts) has been revised Section 3.7

(Land Use) lists actions which must take place prior to concurrence with a Solid
Waste Facilities Permit.
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APPENDIX B

NOTICE OF PREPARATION AND
RESPONSES






Cod
Notice of Preparation Appendix 3

To: State Clcarlnahousc

(Agency)

1400 Tenth Street, Room 121
(Addrass)

Sacramentg. CA 95814

Subject: Notice of Preparation of @ Dratt Environmental | mpact Report

Lead Agency: Consulting Firm (if applicable):
Agency Name Rlannina-lmperial County _____ Firm Name ___N/A
Street Address 939 Main Street Street Address
City/State/Zip E| Centro,  CA 02243 City/Stawe/Zip
Contact Richard Cabanilla Comact
imper 1al County will be the Lead Agency and will prepare an environmental impact repont for the

project identified below. We need 1o know the vicws of your agency as 1o the scope and content of the environmental information Which
is germane t0 your agency's statutory responsibilities in connection with the pmposed project, Youe agency will need to use the EIR
prepared by ouragency when Considering your permit or other approval for the project.

The project description, location, and the potential environmental effects are contained in  the amached materials. A copy of the Initial
Study (B3 is O is nol) anached,

Due to the lime limits mandated by State law, your response must be sent at the earliest possible date but no¢ later than 30 days after
reeeipt of this notice,

Please sead your response o ____Richard Cabaniflla atthe address shown above. We will neeg
the name fora contact person in your agency.

Project Nitle: Desert Valley Company {bve) Class |l Facility, Monofill Project

Project Location: West of Westmorland Imperial
Cay (nearem) County

Project Description: (brief)

DVC rc-submitted applications Ffor the *monofill), Class |Il, project for a Condftlonal Use
Permlt, Zone Change, General Plan Amendment for s$torage/disposal of geothermalsolids,
New revisedproject Includes the analysis of “Naturally OccurringRadloactive Material"
(NORMS) In the geothermal sollds, (See attached for detalls).

Daie February 6, 1990 s,mm\fj
§ Director K

Telephone {619)339-4236

Reference: California Administrative Code, Tide 14, (CEQA Guidelines) Sections 15082(a), 15103, 1537s. Revised Octoder 1989
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Notice of COﬁ)bletlon Appendix F 208 MUIC ovie

Mail 10; Suaie Cleasinghouse, 1400 Tenth Sueet, Sacramento, CA 95814 9164450613 | SCHe 89032206
Project Titles Rev1sed Class 11 Facility Monoflll Project- Deser

Lead Agency: Imperial County Planning Department Contacs Persan: Rl abanilla
Street Address: 939.M210_Street Phone: _ (619)332-4236
G g1 Centro, CA Tp: 32243 Couny, —Lmperial
Project Location
County: —lmoerlial CityNearest Communiry; —¥es tmor | and
Cross Sgeen; — N/A Toul Aces: 100 acres
Assessor's Parcel No, .019-100-15-01 Section: 33 Twp. 12 Renge: Base: SEBSM
Within 2 Miler:  Staze Hwy . 86 Waterweyr:
Y P Railways: Schools:
Document Typs. . g .
CEQA:  EINOP 0 Supplement/Subscquent NEPA:  [QNoI Other: (3 Joint Document
DEadyCons  [(JEIR (Priot SCH No.) e DEA 0 Final Docurment
O Neg Do O Owher [0 Draft EIS [ Cther
O Orahl ER [JFONSI
Local Aetlen Typo o
General Pl Update O Specific Pl [! Rezone O Annexation
Ceneral Man Amendment 3 Master Plan Prezone O Redevelopment
O Cencral Plan Element ) Planned Unit Developmens Use Pamit O Coasal Permit
O Community Plan O site Plan O Lad Division (Subdivision, 0 ot
Parcel Map, Tract Map, etc.)
Development Type o
D Residential: Unite Acres ) Waer Facilives: Type MGD
O Office:  Sqp. Acres Employees O Trmsporution: Type
Commercial: Sg 2. Acres Employees O Mining: Mineral
Educations] Sef._N7A _ Acres_ 1BU Employees O Power Type Wans
0 Wase Treament: Type
3 Recreationa i () Razardous Waste: Type
0 Oxher:
Project jssues Discussed In Document
(A Aesthetic/Visual (X Flood Pain/Fiooding Schools/Universities 4 Water Qualiey
Agricultural Land 3 Forest Land/Fire Hazmrd Septic Systems O Water Supply/Croundwater
Air Quality R Geologic/Seismic Sewear Capacity Wetand/Riparian
Ascheological/Hisworical Minerals Soil Erosion/Compaction/Grading Wildlife
0 Coastal Zone Noise K Solid Wasie Ceowth Inducing
O Drainage/Absorpiion PopulationHousing Balance (0} Toxic/Hazardous Landuse
O Economic/lobs Public Services/Facilities (A) Traffic/Circulation Cumulatve Effecrs
O Fiseal D RecreationPurks O Vegctation Other __NORMS

——-————..——-..-———-—————-.“———————.———.‘——.——-———--

Present Land Use/Zoning/Ganaral Plan Use
g Open Space

S AN M D I G . wE ST G e AN e

Project Daescription

See attached--Revised Project Description

NOTE. Clearinghouse will sssign identification numbers for allnew projects. If a SCH numbes already exists for a project (e.g. from a Notice of Preparati:
or previous draft document) please fill it in. Revised October 19

B-2
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Eigv!'ew‘rhg Agencies Checklist

gk“

__V_/_Rosourcn Agency
__Boaling & Waterways
__Coastal Commission
_—Coastal Conservancy
——Colorado River Board
— . Conservation

ish& Game

E I Office of Historic Preservation

—__Parks & Recreation
_ﬁx!muon
:____SF.Bay Conservation & Development Commission
—__Water Resources (DWR)

Business, Transportation & Housing
—___Acronautics
. California Highway Patrol
_v/ CALTRANS Districts__11
__Depanment of Transporation Planning (headquarners)
___Housing & Community Development
____Food & Agriculture

Health & Welfare
Health Services

8 = Document sent by kead agency
X = Document sent by SCH
¢ = Suggested disaibaion

Environmental Atfslrs

Air Resources Board

APCD/AQMD
7Caleomu Waste Management Board
o SWRCB: Clean Water Grants
—SWRCB: Delia Unit
A\ SWRCB: Waer Quality
— SWRCB: Water Rights

| : RcziOﬂl‘ ww‘ It Palm Desert )
Youth & Adult Corrections
— Corrections

Independent Commissions & Otiices
____Energy Commission
¥ _Nalivec American Heritage Commission
—_Public Utilities Commission
_ . Sania MonicaMountaing Conservancy
—Sute Lands Commission

State & Consumer Services
___General Services
— LLA(Schools)

Public Review Period (to befilled in by lead agency)

swg Date February 6, 1990

Signature

Tahoe Regional Planning Agency

__'/_Odtaﬁm of Land Management

Date February 6, 1990

— PP Smn SN T VLD SR S M SEEL G S e AL G amae D N o — S —

Lead Agency (Complete if applicable):
Consuiling Firm: N/A

Address:
City/Suae/Zip:

Conuact:

Phone: (_ )

For SCH Use Only:

Date Received at SCH

Date Review Starts

Date to Agencies
Date o SCH

Clearance Dote

Applicant;_Desert Val ley Company
Address: 480 West Sinctale Road
City/State/Zip: Cal patria, CA 92233
Phone: ( 619) 248-2267

Notes:

Revised October 1989
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R I BRSNS L
SRS COOPERATIVE EXTENSION |-

UNIVERSITY OF CALIFORNIA
IMPERIAL COUNT“I

1080 Bs WOLTON ROAD
MOLIVILLE, CA 98380-9618 PER WUNDER:

TELEPUONR T
(819) 02-D4T4 (619D 35804846
February 9, 1990
To:
Froms
Re: Desert Valley Conpany Cass || Facility
| amreturning both copies of the EIR's (Conditional Use Permit)
for Desert Valley Company: Magna.
The farm advisors in our department have reviewed the docunent
and find that the project poses no adverse comditions to commer-
cial agriculture.
cd
Enc 04. R
Ce,
. /
o éziz ‘1$~ -
422{/49} -
U
i = oemse weawAuT,E 1§ DEPARTMENT OF ACRICULTTWE & UNTUERSITY 2F CALIFORNIA CO-CPEPAT™™Z
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STATE OF CAUFORNIA—THE RESOURCES AGENCY

LIPARTMENT OF FISH AND GAME
330 Golden Shore, Suite 50

"~ Long Beach, CA 90802
(213) 590-5113

— GEORGE DEUKMENIAN, Governar
e e STty e

- February 26, 1990

Richard Cabanilla
~- Plenning | nperial County
939 Main Street
Contra, CA 922413

Dear Mr. Cabanilla:

W have reviewed the Notice of Preparation of a Draft EIR for the

Desert Valley Coampany (WC) C ass 1I Feeility,Monofill project., TO enable
our ebff to0 sdequately review and comuent on this proj eCt, werecoamendthe
foll owi ng informetion be included in the Draft EIR:

1)A complete assessment of flora and fauna within and adjacent to the
project area, Wi th particular emphasis upon identifying endangered,
threatened and | ocal | y unique speci es andsensitiveand critical habitats.
2)A discusgion of direct, indireot,and cumulative impacts expected toO
adversely affect biological resouwrces, withspecifiomeasures to oftset such
imgracts.3) A di scussi on of potantial adverse impacts from any increased
ruwnoff, sedimentation, soil erosion, and/or urban pollutants on streams and
vatercourses ON Or near the project site, with mitigation measures proposed
to alleviate such impacts. Stresm wuf Per areag and their maintenance in a
natural condition through nen-structural flood control methods should also
be considered i N order t 0 continue their high value as wildlife corridors.

More generally, t here showld be discussion of alternatives to not only
minimize adverse imracts to Wi | dlife, buttoalso include direct benefit to
wildlife and wildlife habitat. These discussions should recognize the
Depertmentof Fi Sh and Ceme’s policy that there should be no net | oss of
wetland acreage Or habitat values and that we oppose projects which do not
provide adequate mi ti gation for such lesses.

D versi on, obstruction of the natural flow, O cbanuges in the bed, channel,
or bank of my river, strcoa, or lake will wire notification to the
Department of Fish and Game as called IO 1IN {he Figh and Geme Code. This
notification (Wth fee) end the subsequent agreement must be pompleted prior
to initiating any such changes, Notificatien should be mede after the

proj ect 1is approved by t he lead sgency.

Thank you for the opportunity to revicw and comment on thig project. If you
have any questions, please contoct Jack L. Spruill of our Environmental
— Sex-vices staff at (213) 590-5137.

Sincerely,
ﬂ*{é”w{ RECEIVED
Fred \Northley
Region Manager MOR 12 139
iy 1397
L PSRIAL COUNTY
cc: Office of Planning & Research SUILDING Bivision
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JOHN ©. WYATT
RCGIONAL ARFAIRS MANACER
EASTCAN DIVIZION

R

PIDT ADERPE TR
- o ge ™
e d

Southern California Edison Company
p 0. mox7es
RIALYO, CALIFORNIA 92378
2888 FOOTHILL RBOULRVARD
SAN BERNARDING, SALIFOANIA D2402

March 7, 1990

Mr, Jurg Heuberger, Pl anni ng Director
%geria.l County

TEWEPHONE
t714) 820-825€

Main Street
El Centro, Ca 92243-2856
RE: Desert valley Company = Class II Facility

Monofill Proj ect

Dear Jurg:

our Planning and Resear ch organization has careful |y
reviewed the draft Environnental  Inpact R

our review,

V& have found NO Si gni fi cant

this project will have en our Conpany and i

operat 1 on.

Thank yOU for the Opportunity to coment.

JDW 1mr

Sincerely,

B-6
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APPENDIX C

ANALYSIS OF TYPICAL MUD SUMP AND
FILTER CAKE MATERIALS
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ED-IOX

ASSOCIATES, INC.

PAGF 1 OF &4

NVIRONMENTAL & OCCUPATIONAL HEALTH SERVICES
740 Vincent Rood Pleasenr Hill, CA 94523 @ (415) 930-9090 e FAX# (415)930-0256

LABORATORY ANALYSIS REPORT

MAGMA POWER COMPANY REPORT DATE: 01/25/89
11770 BERNARDO PLAZA COURT
SUITE 366 DATE SAMPLED: 09/88

_ SAN DIEGO, CA 92128
ATTN:  Paul Neil DATE RECEIVED: 01/13/89
PURCHASE ORDER NO: 2623 MED-TOX JOB NO: 8901059

ANALYSIS OF: ONE MUD SAMPLE FOR CORROSIVITY, IGNITABILITY,
REACTIVITY, FLOURIDE, CAM-17 METALS, GC/MS
VOLATILE ORGANICS, AND FISH BIOASSAY

Reactivity*

Sample Identification Corrosivity' Ignitability* Cyanide Sulfide flouride

Client 1d. Lab No. (pH) (°r) (ppm) (ppm) (mg/kg)

Mud Sump Elmore 0ZA 8.5 >186 <2 <2 NO
10/11

Detection Limit NA NA 2 2 10

EPA kthod 9045 1010 Draeger Lead 300

tube Acetate Test
NA = Not Applicable

< = | ess than: below reliable limit of detection

Subcontracted to a DOHS certified Laboratory

- \ -, Cal Q‘a\s"'}“
Jac% Sheets, Mal—r"\rager

Organic Laboratory

Results FAXed to Paul Neil 01/20/89 & 01/25/89

¥  DIEGO LOS ANGELES SAN FRANCISCO SEATTLE WASHINGTON. DC
. C-l



MED-Tox

ASSOCIATES, INC.

PAGE 2 OF 4
MAGMA POWER COMPANY

CLIENT ID: Elmore 10/11 MED-TOX LAB ND: 8901059-02D
CLIENT JOB NO: - MED-TOX J0B NO: 8901059
DATE RECEIVED: 01/13/88 REPORT DATE: 01/25/89

CAM-17 METALS INSOIL

CDDE METAL CONCENTRATION  T-TLC DETECTION METHOD
LIMIT REFERENCE
(ma/kg) (ma/kg) (ma/kg)

Sb Antimony ND 500 5 7040
As Arsenic 9.9 500 0.5 7060
Ba Barium 230 10,000 1 7080
Be Beryllium 0.5 75 0.2 7090
Cd Cadmium 0.4 100 0.2 7130
Cr Chromium 12 2,500 1 7190
co Cobalt 3 8,000 1 7200
CU Copper 17 2,500 0.5 7210
Pb Lead 67 1,000 1 7420
Hg Mercury ND 20 0.2 7471
Mo Molybdenum ND 3,500 3 7480
Ni Nickel 8.5 2,000 0.5 7520
Se Selenium ND 100 2 7740
A9 Silver ND 500 0.3 7760
T Thall jum ND 700 3 7840
% Vanadium 18 2,400 5 7910
n Zinc 81 5,000 2 7950

ND = Not detected at or above indicated method detection limit

‘D
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‘AIIIIIHE>'
ASSOCIATES. INC

PAGE3 OF4
MAGMA POWER COMPANY

CLIENT ID: Elmore 10/11 MED-TOX LAB NO: 8901059-02E

CLIENTJOB ND: - MED-TOX JOB ND: 8901059

DATE RECEIVED: 01/13/89 REPORT DATE: 01/25/89

ANALYSIS OF EXTRACT FROM THE CALIFORNIA WASTE EXTRACTION TEST
FOR CAM-17 METALS

CODE METAL CONCENTRATION ~ STLC DETECTION METHOD
LIMIT REFERENCE
(mg/L) (mg/L) (mg/L)

Sb Antimony ND 15 0.5 7040
As Arsenic 0.33 5.0 0.05 7060
Ba Barium 2.6 100 1 7080
Be Beryllium ND 0.75 0.Q2 7090
cd Cadmium ND 1.0 0.02 7130
Cr Chromium ND 560 0.05 7190
Co Cobalt ND 80 0.1 7200
Cu Copper 0.05 25 0.03 7210
Pb Lead 2.3 5.0 0.05 7420
Hg Mercury ND 0.2 0.006 7471
Mo  Molybdenum ND 350 0.3 7480
Ni Nickel 0.11 20 0.05 7520
Se Selenium ND 1.0 0.02 7740
Ag Silver ND 5.0 0.03 7760
T Thallium ND 7:0 0.3 7840
v Vanadium NO 24 0.5 7910
In Zinc 2.3 250 0.02 7950

ND = Not detected at or above indicated method detection limit



A’I’lli[)“'
ASSOCIATES. INC

PAGE 4 OF 4
MAGMA POWER COMPANY
CLIENT ID: Elmore 10/11 MED-TOX LAB NO: 8901059-02C
CLIENT JOB NO: - MED-TOX JOB NO: 8901059
DATE SAMPLED: 09/23/88 DATE ANALYZED: 01/24/89
DATE RECEIVED: 01/13/89 REPORT DATE: 01/25/89
EPA METHOD 8240
GC/MS VOLATILE ORGANICS
DETECTION

COMPOUND CAS # CONCENTRATION LIMIT

(ug/kg) (ug/kg)
Acetone 67-64-1 ND 100
Benzene 71-43-2 ND 5
Bromodichloromethane 75-27-4 ND 5
Bromoform 75-25-2 ND 5
Bromomethane 74-83-9 ND 10
2-Butanone 78-93-3 ND 100
Carbon Disulfide 75-15-0 ND 10
Carbon Tetrachloride 56-23-5 ND 5
Chlorobenzene 108-90-7 ND 5
Chloroethane 75-00-3 ND 10
2-Chloroethyl Vinyl Ether 110-75-8 ND 10
Chloroform 67-66-3 ND 5
Chloromethane 74-87-3 ND 10
Dibromochloromethane 124-48-1 ND 5
1,1-Dichloroethane 75-34-3 ND 5
1,2-Dichloroethane 107-06-2 ND 5
1,1-Dichloroethene 75-35-4 ND 5
1,2-Dichloroethene, total 540-59-0 ND 5
1,2-Dichloropropane 78-87-5 ND 5
cis-1,3-Dichloropropene 10061-01-5 ND )
trans-1,3-Dichloropropene 10061-02-6 ND 5
Ethylbenzene 100-41-4 ND 5
2-Hexanone 591-78-6 ND 50
Methylene Chloride 75-09-2 ND 10
4-Methyl-2-pentanone 108-10-1 ND 50
Styrene 100-42-5 ND 10
1,1,2,2-Tetrachloroethane 79-34-5 ND 5
Tetrachloroethene 127-18-4 ND 5
Tol uene 108-88-3 35 5
[,I,I-Trichloroethane 71-55-6 17 5
1,1,2-Trichloroethane 79-00-5 ND 5
Tri chloroethene 79-01-6 ND 5
Vinyl Acetate 108-05-4 ND 50
Vinyl Chloride 75-01-4 ND 10
Xylenes, total = ecee-a- 14 10

ND = Not Detected at or above indicated method detection limit
Analytical Method: EPA 8240, SW-846 3rd Edition, 1986

C-4
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- BROWN AND CALDWELL LABORATORIES TOXICITY BIOASSAY

1255 POWELL STREET EMERYVILLE, CA 94608 « (415) 428-2300
- Log No.: E89=-01-250-2
Date Sampled: 01/13/89

_ r 1 Date Received: 01/13/89
Ned-Tox Associates, Inc. Date Reported: 01/19/89

Page ‘Ttwo ,0T twW
‘_ATTN: Mr. Jack Sheets _‘ L‘ D Z@‘Z—,u
bontoryyn:tor

Report To:

CALIFORNIA HAZARDOUS WASTE ASSESSMENT BIOASSAY: SCREEN

i Jescription__ 8901 059-2A

rganism _Pimephales promelas, fathead minnow Source_Thomas Fis h Company
cater —Fresh with Matrix.  Source Emervville Temperature Range 14.0 = 15.0 o
Modifiers Dechlorinated Tap Water

ion:  Air_X.  Oxygen ——.  NoOne —

i _ Dilution

oAy Thne | Contrel 250mg/1 Omg/l 1 750mg/t | 750mg/l_ | ,_‘_

No. | % No. % No. % No. % No. % | No. % No. % No. %
stat._ | 10 | 100 | 10 | 100 [ 10| 1-0 [ 10 | 100 | 10 | 100 |
, 24| 10_| 100 | 10 | 100 | 10[100 |10 | 100 | 10 | 100

janismsi 48 10 [ 100 | 10| 100 | 10| QL |1, | 100 | 101 100

Boving g, 10 1100 | 10| 100 | 10| 100 | 10| 100 | 10 | 100
96 [10 [ 100 | 10 ] 100 | 10[100 [ 10 | 1200 | 10 1 100
Start 9.2 9.0 8.8 8.9 9.3

s Ived | 24 8.4 9.2 9.0 8.7 9.0

¢ gen 48 8.3 9.1 9.0 9.1 9.0

mg/L 72 9-1 9-8 9;5 9.3 9.4

_ 96 9.3 8.9 9.5 9.4 9.4 L
Start 7.7 8.0 8.0 8,2 8.1
24 73 7.5 75 7.6 7.6 o

pH 48 7.6 7,6 7.6 7.6 7.6
72 8.2 8.0 8.0 8.0 8.0
96 Tal 7.6 7.6 7.6 7.6

| Not
TTS| 96 hr TLm+ _>750mg/ /LToxicity Units €Stablish&entsurvival in undiluted sample _Not applicable

Length of fish, cm: Max. Se2 Min. (Y] Mean 5.1 ‘In caullm-g\au 98 hour mortality, Aoee 6 sruaLarAYRGE.
0% n least one dilution of tihe le. no TL, i
Weight of fish, g.: Max. 0.48 Min. 0.14 Mean 0.34 ishec AP 19 Thm Bt
- C-5
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/MED-TOX

ASSOCIATES. INC.

PAGEF 1| QOF 4

NVIRONMENTAL & OCCUPATIONAL HEALTH SERVICES
3440 Vincent Road Pleasanr Hill, CA 94523 o (415) 930-9090 e FAX# (415) 930-0256

LABORATORY ANALYSIS REPORT

MAGMA POWER COMPANY REPORT DATE:
11770 BERNARDO PLAZA COURT

SUITE 366 DATE SAMPLED:
SAN DIEGO, CA 92128

ATTN:  Paul Neil DATE RECEIVED:
PURCHASE ORDER NO: 2624 MED-TOX JOB NO

ANALYSIS OF: ONE FILTER CAKE SAMPLE FOR CORROSIVITY,

01/25/89
10/88
01/13/89

8901059

IGNITABILITY, REACTIVITY, FLOURIDE, CAM-17
METALS, GC/MS VOLATILE ORGANICS, AND FISH

BI10OASSAY
. . Reacti vi ty*
Sample Identification Corrosivity Ignitabi 1ity Cyanide Sulfide Flouride
Client Id. Lab No. (pH) (°F) (ppm) (ppm) (mg/kg)
Filter Cake 01A 6.3 >186 <2 <2 12
Detection Limit WA NA 2 2 10
EPA Method 9045 1010 Draeger Lead 300

tube Acetate Test
NA = Not Applicable

<= | ess than: below reliable lImit of detection

L]
Subcontracted to a DOHS certified Laboratory

T e e e
Jack Sheets —
Inorganic Group Leader

Results FAXed to Paul Neil 01/20/89 & 01/25/89

SAN DIEGO LOS ANGELES SAN FRANCISCO SEATTLE
AL

WASHINGTON, D.C



MED-Tox

ASSOCIATES, INC.

PAGE2 OF4

- MAGMA POWER COMPANY
—  CLIENT ID: Filter cake MED-TOX LAB NO: 8901059-01D

CLIENT JOB NO: - MED-TOX J0B ND: 8901059

DATE RECEIVED:01/13/89 REWRT DATE:01/25/89

CAM-17 METALS IN S0IL
CODE METAL CONCENTRATION TTLC DETECTION METHOD
LIMIT REFERENCE

(ma/kg) (mg/kg) (ma/kg)

Sb Antimony 13 500 5 7040
AS Arsenic 51 500 0.5 7060
Ba Barium 620 10,000 1 7080
Be Beryllium 12 75 0.2 7090
cd Cadmium ND 100 0.2 7130
Cr Chrani um ND 2,500 1 7190
co Cobalt 5 8,000 1 7200
o Copper 260 2,500 0.5 7210
Pb Lead 40 1,000 1 7420
Hg Mercury ND 20 0.2 7471
Mo Molybdenum ND 3,500 3 7480
- Ni Nickel 3.0 2,000 0.5 7520
Se Selenium ND 100 2 7740
Ag Silver 0.3 500 0.3 7760
T Thallium ND 700 3 7840
Vv Vanadium 3 2,400 5 7910
Zn Zinc 170 5,000 2 7950

ND = Not detected at or above indicated method detection limit



MED-Tox

ASSOCIATES., INC. __

PAGE3 OF4
MAGMA POWER COMPANY
CLIENT ID: Filter cake MED-TOX LAB ND: 8901059-01E
CLIENT JOB NO: - MED-TOX JOB NO: 8901059
DATE RECEIVED: 01/13/89 REPORT DATE: 01/25/89

ANALYSIS OF EXTRACT FROM ME CALIFORNIA WASTE EXTRACTION TEST
FOR CAM-17 METALS

CODE METAL CONCENTRATION STLC DETECTION METHCD
LIMIT REFERENCE

(ma/L) (mg/L.) (mg/L)

Sb Antimony ND 15 0.5 7040
As Arsenic 3.1 5.0 0.05 7060
Ba Barium 10 100 1 7080
Be Beryllium ND 0.75 0.02 7090
Cd Cadmium ND 1.0 0.02 7130
Cr Chromium ND 560 0.05 7190
co Cobalt ND 80 0.1 7200
cu Copper 1.6 25 0.03 7210
Pb Lead 1.0 5.0 0.05 7420
Hg Mercury ND 0.2 0.006 7471
Mo  Molybdenum ND 350 0.3 7480
Ni Nickel ND 20 0.05 7520
Se Selenium ND 1.0 0.02 7740
Ag Silver ND 5.0 0.03 7760
T Thallium ND 7.0 0.3 7840
v Vanadium ND 24 0.5 7910
In Zinc 3.4 250 0.02 7950

N0 = Not detected at or above indicated method detection limit



MAGMA POWER COMPANY

CLIENT ID: Filter cake
CLIENT JOB NO: -

DATE SAMPLED: 10/31/88
DATE RECEIVED: 01/13/89

EPA METHOD 8240

M

PAGE 4 OF 4

MED-TOX LAB NO: 8901059-01C
MED-TOX JOB NO: 8901059
DATE ANALYZED: 01/24/89
REPORT DATE:" 01/25/89

GC/MS VOLATILE ORGANICS

DETECTION
COMPOUND CAS # CONCENTRATION LIMIT
(ug/kg) (ug/kg)
Acetone 67-64-1 ND 100
Benzene 71-43-2 ND 5
Bromodichloromethane 75-27-4 ND 5
Bromoform 75-25-2 ND 5
Bromomethane 74-83-9 ND 10
2-Butanone 78-93-3 ND 100
Carbon Disulfide 75-15-0 ND 10
Carbon Tetrachloride 56-23-5 ND 5
Chlorobenzene 108-90-7 ND 5
Chloroethane 75-00-3 ND 10
2-Chloroethyl Vinyl Ether 110-75-8 ND 10
Chloroform 67-66-3 ND 5
Chloromethane 74-87-3 ND 10
Dibromochloromethane 124-48-1 ND 5
1,1-Dichloroethane 75-34-3 ND 5
1,2-Dichloroethane 107-06-2 ND 5
1,1-Dichloroethene 75-35-4 ND 5
1,2-Dichloroethene, total 540-59-0 ND 5
1,2-Dichloropropane 78-87-5 ND 5
cis-1,3-Dichloropropene 10061-01-5 ND 5
trans-1,3-Dichloropropene 10061-02-6 ND 5
Ethylbenzene 100-41-4 ND 5
2-Hexanone 591-78-6 ND 50
Methylene Chloride 75-09-2 ND 10
4-Methyl-2-pentanone 108-10-1 ND 50
Styrene 100-42-5 ND 10
1,1,2,2-Tetrachloroethane 79-34-5 ND 5
Tetrachloroethene 127-18-4 ND 5
Toluene 108-88-3 ND 5
I,1,1-Trichloroethane 71-55-6 ND 5
1,1,2-Trichloroethane 79-00-5 ND 5
Trichloroethene 79-01-6 ND 5
Vinyl Acetate 108-05-4 ND 50
Vinyl Chloride 75-01-4 ND 10
Xylenes, total ~  c-e--- ND 10

ND = Not Detected at or above indicated method detection limit

Analytical Method: EPA 8240, SW-846 3rd Edition, 1986

C-9

ED-TOX

ASSOCIATES, INC.



ST

ES IS TOXICITY BIOASSAY.

1255 POWELL STREET EMERYVILLE, CA 94608 » (415) 428-2300
Log No.. EB89-01-250-1

Date Sampled:  01/13/89
_| Date Received: 01/13/8¢9
Med-Tox Associates, Inc. Date Reported: (Q1/19/89
3440 Vincent Road
Pleasant Hi LL,CA 94523

one OT tw -_—
ATTN: Mr. Jack Sheets 2 Z 22

L _j Laboratory Dur or

Report TO:

cct

CALIFORNIA HAZARDOUS WASTE ASSESSMENT BIOASSAY: SCREEN

\ple Description_8201059=1A

Organism Pimepha | e S_promelas, f a t h e a d Source—Thomas Fish Company
tionWater Eresh WithMatrix  sSource —Emeryville Temperature Range —14.0 = 15.0 °@—
Modifiers Dechlorinated Tap water
ation: Air X Ooxygen —— None —.
) . : Dilution
Bioassay| Time. | Control 250mg/L_| 250mg/L | 750mg/L | 750mg/L
No. % No. % No. % No. % No. % No. % No. % No. I %
stat 110 | 100 | 10 | 100 | 10 1100 [ 10 | 100 { 10 | 100 T
_ 24 10 1100 110 | 100 | 10 1100 (10 [ 100 | 10 | 100 o
g%i;’i':ir:; 48 10 1100 110 | 100 | 10 [ 100 (10 | 100 | 1Q . 100 o
72 10 1100 1 10 | 100 ;: 10 1100 110 100 | 10 | 100 -
96 101700 10 | 100 101100 110 | 100 | 10 ! 100 A _
Start 9.2 9.3 9.1 8.7 9.2
Dissolved 24 8.4 8.8 B.b 8.8 9.0 =
Oxygen |48 8.3 8.4 8.3 8.7 9.1 B
ma/t 72 9.1 9.5 9.4 9.0 9.5
% 9.3 9.4 9.4 9.2 9.8 -
Start 7.7 7.9 7.9 8.1 8.1 B
24 7.5 7.4 7.4 7.4 T.%
pH 48 7.6 7.5 75 7.5 7.5
72 8.2 8.1 8.0 7.9 7.9 T
% 7.7 7.6 7.6 7.6 7.5 -
Not
RESULTS | _ 96 pr TLm+ _>750mg/L Toxicity Units establishedcent survival in undiluted sample Not applicable =
Length of fish. cm: Max. 3,5 Min. 2,5 Mean 3 . 1  “Incases where 96 hour momanty does notequalciexcee
Weight of fish, g.:  Max. 0.48 Min. . 0.14 Mean 0.34 aianea, | en e ssmpte. o Timvawe
c-10
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P> DOW CHEMICAL US.A.

January 28, 1990

MICHIGAN DIVIRION
MIDLAND, MIGHIGAN 48087

Paul Nedl

Magma Powex Company

11770 Bernazde Court,luite 366
e Dirge, CA 92128

Paul:

Enclosed is the summazy of the gamna ray spectszoscopy work perfozmed
on the filterocake samples from the Vulcan, Del Ranch and Elmore
2acilicies. I hops thattheinformationishelpful Lathe @ vagurtioa

of the zisk assessment for thr planned monofill. |f thers is mars
informatlion that I ¢an supply, please contact me.

Wond . RIQ@,;
Ward L. Rigot dp
Reseazch Leader

Analytigal 8clences
1602 suilding

drp
Incl.

AN OPERATING UNIT OF TH8 DOW CHEMICAL SOMMNY m

cC.11



RRERDENTAL

Gamna epactroscopy identiflies individual gamma transitions whiah ocour
Zollowing either heta oz alpha decay. These transitions azm discrete and
datection of differant snexgy transitions can be made using high zesolutio
R?Ge seni-conductor detsctors,

For the analyais of samplas which have low lavels ¢f radisaativisy, it is
necessary to use long acquisiticn times, TFor these analyses, scquiasiticn
times o2 3 hours wers used, Identificatlion of isotopes is performed by
measuzing the enezgies of the transitions and corzelating them (0 known
gzansition @ rwrqiar of individual Loctopes, Table I lists the major
tzansitions identified in the acquired spectea,

ZASLE 1
Garma~Ray Emission Lines Identifiad

pEATI Quma-Ra Fperqy
71 383
660
2129y, 238
214y, 649
934
1120
1238
1378
1764
dl4py 242
352
786
224n, 241
226p, 188
228, 129
209
328
911

969

Once identification of tha isotopes is made, quantification im possible,
orxder to performquantification, 7Tha detector officisncy must be known,
Since the eofficiancy 183 function e¢2 snesgy, calibration ¢f the detector
systam is necessary. Thisis done Dy comparing detector reaponses to & ku
radiation sour¢a. National Institute for 3tandards and Teshnolegy, NIST
(formexly NBS) supplies theass Standards. The standaxd used for our
maasursmants was SRM 42768, whichis a mixture O threelong lived {sotope
govering the energy range necessary to quantifyall identified isotopes in



mowing the datectoz ¢fficiency for eash energy transition, ths branshing
ratlio o the individual tranaitions and tha weight 02 tho sample whioh was
® afyrw$, quantification of the individual igotopescanbemada., The
gollowing @ qurtion iausad foz theseoalculations,

Astivity/gzam = cps/ (¢ x Db.3.)/weight

wheze!

Activity/gram = activisy units ars becquezsls { 3,7 = 1010 bg =1 Cuede)
ops = counts peg segond for thr measured transition

¢ = deteoter efficienay

b.r. = branching zatio for the measured transitlon

RESULZS

Table I 1lists the results £or thr individual isctopes analysed by gamma
SPeCtIoaCopy.,

ZARLE I
Isotopic Compesition by Camma Spedstroscopy

Del Ransh Del Ranch Vul can RElmare Elmors

504 Clarifige 824 Clagifiez 8/34/89 Bod
d26p, 23¢ ¢ 13 22 2 3 100 140 202 £10 10¢t 4
214y 206 % 10 'R 189 2 9 172 ¢ 8 t 21
Aldyg 173 ¢ @ 881 155 s 8 160 & 8 181
22854 183 1 0 341 161 %8 89 4 3 n.d.g1
224y, 44 8 5 §31 298 3 36 & ¢ a.d.91
21294 41 8 6 a.d.62 22 %6 1t n.d.01
2129y 42 %2 231 11 42 24 2 2 n.d.61
2083 16 ¢ 1 n.d.0i 781 R n.d.91
212y, 27 4 2, n.d.4 1 15 & 1 11 8 1 n.d. 81
TOTALY 906 ¢ 23 56 &6 792 % 20 743 3 20 1283

3= Total Aotivity in pCi/gram ldentifiad by ¢gamma aspectrossopy

It 18 known that radium will by trapped in barxium cxystals preventing the
escapes of all tne daughtars Of the radlicactive racdium tsotopes. Knowing the
daughters axs present, activities of the daughters can be caloulated using
standard decay/buildup formula. Table IIX lists the lsotopas pzesent from
thesecalculations and total activities from caloculated plum measured
isotopes.,



23255
218g,
¢

23090
31094
3i0py
220qn
220y,

TOTALY
roTaLd

iv Total activity from calgulations of Radium Daughterzs

IABLE III

Caloulated Activitiea Prom Radicactive

Del Ranech
agis
254 s 13
284 & L3
178 & 8
173 2 8
1793 ¢t 8
173 s 8
4 3 8
42 5
183 2 9
1471 4 42
2487 ¢ 89

Del Ranch
4 £

22 & §

22 ¢ 8

N h O @ OO O O
” W B W i W
PNV PP

97 s 1L
183 ¢ 16

Daughsers 02 Mesasurad Isotopes

Vulsan

8731783
199 s 10
199 ig
189 8

139
159
159.
29 & 3
29 ¢ 3
161 = 3§

- & N N N »N

L
8
8

1253 ¢ 36
2045 t 32

1208 2 40
1948 ‘& 49

2= Total Activisy from Messursments (Table 2III) and Caloulations
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APPENDIX D

EVALUATION OF SUBMITTED MONOFILL
PROJECT MATERIAL ANALYSIS






RECEIVED

- | MPERI AL COUNTY HEALTH CENTER,
DIVISION OF ENVIRONMENTAL HEALTH SERVICE$EBUZE§§

COURTHOUSE o 939W Main Street
E} Centro, CA 92243

ane: .
19) 339-4203 Fx t 203

DATE 1/30/89

MEMORANDUM

TO: Jurg Heuberger, Planning Director - Planning Department lmperial Count,

FROM: ,/\E Lee Cottrell, M.D., Health Officer-Department of Health Services/

”gb Thomas L. Wolf, Director-EHS
SUBJECT: \.EVALUATION OF SUBMITTED MONOFILL PROJECT WASTE ANALYSIS DATA

Per your request, my staff has reviewed the data submitted January 27, 1989,
of Filter cake and drilling mud materials from Magma Geothermal operations.
Such analysis results of the particular waste materials submitted in-
dicate they are non-hazardous as defined by Title 22, CCR.

It is understood that this review is for informational purposes, and is
not intended as a clearance for future wastes originating from Magma or
any other geothermal operations. [t will be the responsibility of the
wdste generator to identify each "batch™ of waste to the facility
vpuerator to insure compliance with the condition you are intending of
limiting receipts at the site to non-hazardous geothermal waste.

cc: Paul Neil
Desert Valley Company
11770 Bernardo Plaza Ct.
San Diego, C.

1/89 au
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PROPOSED DESERT VALLEY COMPANY MONOFILL
RADIOLOGICAL ASSESSMENT
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SECTION 1
SUMMARY

11 INTRODUCTION

Desert Valley Company is proposing to develop a Class Il storage/disposal
Monofill Facility for geothermal solids (filter cake). This project and associated
potential impacts have been described in an Environmental Impact Report (EIR).
Subsequent analyses of the geothermal filter cake slated for shipment to the Monofill
have identified elevated levels of Naturally Occurring Radioactive Materials (NORM).
This report discusses the radiological characteristics of the filter cake and the potential
impacts from shipment of the solids for disposal at the proposed Monofill Facility.

NORM is, by definition, naturally occurring, as compared to the products of
nuclear reactors or other man generated activities. All materials contain some
concentration of radioactive constituents. Uranium and thorium are particularly
common, and are found in measurable gquantities in most soils. The radioactivity in the
filter cake is a result of the decay of uranium and thorium, but at higher concentrations
than is observed in normal soils due to the chemistry associated with geothermal
processes deep below the surface of the earth.

As each isotope decays, it forms a new isotope which may also be radioactive.
This decay chain continues until a stable (non-radioactive) isotope is formed. This
sequence would normally produce each isotope in equal concentration, but the
equilibrium could be disturbed by chemical processes, natural or human-induced. In
the case of the geothermal power plants, the relative concentration of radioisotopes
depend most directly on their solubilities in the brine. For this reason, uranium and
thorium, which are soluble, stay in the brine while radium, which is less soluble,
precipitates out of solution. The brine is reinjected into the geothermal resource.

1.2  WASTE CHARACTERISTICS
The filter cake consists of solids precipitated from the geothermal brine during
the energy recovery process. Radiological analyses have determined that certain

isotopes in the naturally occurring Uranium-238 and Thorium-232 decay chains are
present in elevated concentrations above nominal background. It is apparent that the

E-l



chemical and physical processes described above have retained the uranium and thorium
isotopes in the brine, and the decay chains in the filter cake are headed by Radium-226
and Radium-228.

The proposed Monofill would be more protective of human health and the
environment than facilities presently required by the Federal Government for materials
such as uranium mill tailings. The Monofill, which is designed to satisfy hazardous waste
landfill requirements, will provide superior containment relative to a typical tailings
impoundment or stabilization project. The Monofiil design calls for leachate collection
and synthetic liners in addition to a compacted liner and cap, whereas an on-site
stabilization project would use only a compacted liner and cap. In contrast to the level of
disposal technology used for the different categories of materials, the filter cake is less
radioactive than uranium mill tailings. Measured concentrations in the filter cake range
from 199 to 254 pCi/g for Ra-226! which is the parent nuclide for the decay chain in
the filter cake, (Dow, 1989a). This can be compared to a typical Ra-226 level of 450
pCi/g in uranium mill tailings. Therefore, while the isotopes present are somewhat

similar, the filter cake is less of a radiological concern than mill tailings.

The radium isotopes heading each decay chain are bound in a natural barium
matrix within the filter cake (Dow, 1989). This condition limits the leachability of the
radiological constituents and, in effect, adds an additional barrier to the Moncfill design.

1.3 ENVIRONMENTAL IMPACTS

Development of the proposed Monofill Facility would create the potential for
radiological impacts to workers and members of the public through the water (ground
and surface), air (resuspended and wind-blown dust), and direct radiation pathways. As
discussed in the EIR, the design of the proposed Monofill minimizes the potential for
ground water being affected by leachate from the filter cake. The presence of NORM does
not affect this evaluation.

Based on conservative assumptions, doses to the maximally exposed worker are
below the 500 mrem per year regulatory limit for non-nuclear workers (330 mrem to

1 pCi - A picocurie, 10-12 Curie, is the amount of an isotope necessary to have
2.2 decays per minute. 1 pCi of pure Radium-226 weighs 10-12 grams.
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a worker unloading trucks at the Monofill). The nearest resident to a plant would
receive an estimated maximum direct radiation dose of 0.5 mrem per year. This is
relative to a nominal annual background dose of approximately 300 mrem (NCRP,
1987a). Exposure through the air pathway is conservatively calculated to be a 50 year
committed effective (i.e. whole body cumulative lifetime) dose of 0.1 mrem to the
nearest member of the public. These conservatively estimated exposures are well below
regulatory criteria, and do not contribute significantly to the public’s natural
background dose.

1.4  REGULATORY IMPACTS

The radiological constituents identified in the geothermal filter cake are
classified as NORM, and are therefore exempt from licensing and permitting
requirements under current California and Federal regulations. Future regulations may
address the handling of these materials and impose controls similar to those currently
applicable to uranium mill tailings, the most analogous substance which is presently
regulated by Federal law. The Desert Valley Company has proposed a management plan
for the filter cake which exceeds current criteria for tailings disposal under the
Uranium Mill Tailings Act and associated regulations. It is reasonable to expect,
therefore, that the proposed Monefill design and operations will satisfy and exceed any
operational or performance requirements that may subsequently be imposed.

E-3
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SECTION 2
PROJECT DESCRIPTION

Operation of geothermal power plants results in the precipitation of solids from
the high pressure, high temperature brine. It is proposed to dispose of the filter cake
formed from the collection of these solids in a dedicated Monofill. This proposed Moncfill
Facility has been designed to exceed California requirements for a Class Il landfill and to
meet seismic and liner requirements for a Class | hazardous waste landfill. A cross
section of the proposed Monofill is shown in Figure 2-1.

2.1  WASTE CHARACTERISTICS

Analysis of the filter cake from the plants operated by Red Hill Geothermal
indicate elevated concentrations of Naturally Occurring Radioactive Materials (NORM).
This is typical of materials generated through recovery of subsurface resources. For
example, natural gas and the scale formed in oil wells contain significant concentrations
of NORM, and phosphates such as are used in fertilizers are particularly high in
uranium. The brine collects uranium and thorium through leaching and maintains the
solution under high temperatures and pressures. As shown in Table 2-1and Figures 2-
2 and 2-3, the radioactive constituents are part of the natural Uranium 238 and
Thorium 232 decay chains. The chemistry associated with the brine and geothermal
energy recovery process and differences in solubilities result in non-equilibrium along
the decay chain in the filter cake. This is significant because tests have revealed that the
uranium and thorium isotopes are not present in the precipitate, and therefore are not of
dosimetric concern during handling activities. The relevant portions of the decay series
are headed by Radium-226 and Radium-228.

Radon is a component of the decay chains present in the filter cake. The presence
of this radioactive gaseous constituent of the brine was recognized in the analysis of
potential air quality impacts from geothermal power performed by Livermore
Laboratory in 1979 (Gudiksen, 1979). Issues associated with the other isotopes arise
du~ to the formation of filter cake during the Magma process for energy recovery.
Isotopes in the U-238 and Th-232 decay chains, such as are present in the filter cake,
are typically found in surface soil at background levels ranging from undetectable to 3
pCi/g. Tailings from uranium mills would typically have Ra-226 in concentrations of
450 pCi/g (Berlin, 1989). Evaluation of the radiological make-up of the filter cake
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TABLE 2-|
FILTER CAKE RADIOLOGICAL CONSTITUENTS

Del Ranch Del Ranch

Isotope First Clarifier (2) Second Clarifier (3) Vulcan (4)

: pCi/g pCi/g )
Ra-226 254 £13 22+5 199 £10
Rn-222 (1) 254 22 199
Po-218 (1) 254 22 199
Pb-214 206 £10 9+1 189 +9
Bi-214 173 £8 8x1 159 +8
Po-274 (1) 8 159
Ph-2 10 (1 173173 8 159
Bi-210 (1 173 8 159
PO-270 (1) 173 8 159
Ra-228 (1) 183 9 161
Ac-228 183 +9 9+1 161 +8
Th-228 nd nd nd
Ra-224 44 +5 8xt1 29 +3
Rn-220 (1) 44 8 29
Po-216 (1) 44 8 29
Pb-212 42 +2 2+1 11 £2
Bi-212 41 +6 nd 22 +6
PO-21 2 27+2 nd 15 +1
T1-208 16 £1 nd 7 +1

(1) Activity of pure alpha emitters inferred based on most direct parent measured by
gamma spectroscopy (shown in italics)

( 2) Del Ranch First Clarifier produces 11 yd3 per day of filter cake
(3) Del Ranch Second Clarifier produces 7 yd3 per day of filter cake
(4 ) Vulcan Clarifier produces 18 yd3 per day of filter cake

(5)nd - Not Detectable

As a conservative assumption, filter cake from the Elmore and nearly complete Leathers
plants is assumed to be similar to Del Ranch.
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MASS NUMBER
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suggests a similarity with uranium mill tailings, though the filter cake contains lower
concentrations than generally found in tailings by approximately a factor of two.

Government programs have been implemented to provide enhanced environmental
isolation of mill tailings piles. Such activities would either involve stabilization of the
tailings impoundment or excavation and placement of the materials in a specifically
designed on-site disposal facility. As shown in Figures 2-4 and 2-5, such designs would
generally incorporate a compacted liner, compacted berms, and a cap to retard
infiltration. The proposed Monofill Facility would provide superior environmental
isolation through a combination of engineered features (double leachate collection,
compacted liner and cap) and natural barriers (clay deposits). These design factors are
more stringent than those required for uranium mill tailings facilities.

2.2  MONCFILL DESIGN

The Mondfill will be developed in two phases, each estimated to hold ten years of
geothermal solids. The proposed facility hasbeen designed to meet the California Classl|
landfill standards for seismic and liner design for hazardous wastes. As shown in Figure
2-1, the liner system consists of the following components:

A leachate collection system consisting of a geocomposite ( a polyethylene
drainage net covered with a geotextile filter fabric). The geocomposite will
be sloped to a central collection pipe in each cell which will carry leachate to
the primary leachate sump. A minimum of 18 inches of protective cover will
be placed over the leachate collection system prior to emplacing waste.

A primary liner consisting of high density polyethylene 80 mils in thickness.
A secondary leachate collection system consisting of a polyethylene drainage
net sloped to a central drain pipe which will run lo the secondary leachate
sump.

A bottom composite liner system consisting of an 80 mil HDPE liner over a

minimum of three feet of compacted clay with a maximum permeability of
10-7 cm/sec
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A minimum of five feet of natural clay soils with a maximum permeability of
10-7 cm/sec. This natural clay will be keyed into to a depth of five feet by
the compacted clay liner which will provide a lateral cutoff wall.

Dust generation during operations will be minimized through wetting of dusty
areas and spraying of emplaced material with a soil sealant polymer.

After each phase’s cell has been filled, that cell will be covered with a composite
liner consisting of two feet of compacted clay covered with a 30 mil thick PVC
membrane. The PVC will be overlain with a geotextile and two feet of soil cover. The
clay will be compacted to the same specifications as the clay liner and will have a
maximum permeability of 10-7 cm/sec. The soil cover will be constructed of on-site
sandy-clayey soils. The top twelve inches will be treated with a soil binder and the
surface sealed with a polymer to minimize wind and rain erosion.
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SECTION 3.0
RADIOLOGICAL ASSESSMENT

Potential impacts on-water and air quality from the radiological constituents in
the filter cake have been assessed. In performing the assessment, the maximum
measured concentrations in the filter cake (see Table 2-1) have been conservatively
used as representative of all the material. The radiological assessment of operation of
the proposed Desert Valley Monofill has been performed on a highly consarvative basis
in order to bound the determination of potential impacts. This analysis addresses
exposures to workers and the general public due to direct radiation from the filter cake
and inhalation of airborne radioactive materials.

The radiological significance of an activity is generally evaluated against dose
levels established as acceptable by regulatory authorities. In the case of geothermal
operations, there are no directly applicable regulations because Naturally Occurring
Radioactive Materials (NORM), such as are present in the filter cake, are not under the
jurisdiction of the Nuclear Regulatory Commission (NRC) nor have rules been
established by the State of California. However, the levels set forth in Title 17 of the
California Code as applicable to other radiological activities can be regarded as relevant
guidance. Those regulations establish 500 millirem per year (mrem) as the acceptable
dose to members of the general public. Workers in nuclear industry positions, referred
to as nuclear or radiation workers, are allowed to receive up to 5000 mrem per year. A
guiding principle for radiation protection, established in regulation, is that of
maintaining exposures As Low As Reasonably Achievable (ALARA). Under ALARA,
unnecessary exposures are avoided and unavoidable exposures are minimized to the
extent practicable.

The level of radiation exposure resulting from an activity can also be compared to
the background levels each individual is exposed to from natural sources. The National
Council on Radiation Protection (NCRP), a non-profit organization chartered by
Congress, has estimated the average background exposure is 300 mrem per year in the
United States. This value can vary significantly depending on an individual's lifestyle,
occupation, and geographic location.

The impacts of particular radionuclides vary because of the different types and
energies of radiation emitted during decay. The relative significance of the different
isotopes from a dosimetric viewpoint is taken into account in analyzing the potential
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impacts through Dose Conversion Factors (DCF's) which relate the amount of material
inhaled or ingested to the resultant dose. Because the inhalation of material results in
its incorporation into the body for some extended period of time, the concept of a
Committed Effective Dose Equivalent (CEDE) is used. The CEDE includes factors to
account for doses to individual organs in the body, the relative importance of those
organs to overall risks, and the dose contribution over a lifetime from the uptake of the
radioactive material and its distribution within the body.

3.1 Water Quality

The only potential access to groundwater would be from leachate migration from
the disposal cell at the Monofill facility. However, there are a number of cumulative
factors that should prevent any radionuclide contamination from ever reaching the
groundwater. These are:

. The absence of free liquid in the filter cake shipped to the Monofill eliminates
any driving force from within the cell.

. The radionuclides, particularly the parent .radium constituent present in
each decay chain, are tightly “bound” in a barium matrix which minimizes
any leaching of constituents by water infiltration into the cell.

. Significant precipitation infiltration into the ceil is prevented by the lack of
available percolating water since evapotranspiration rates far exceed
precipitation: and the multi-barrier construction of the cell wall further
inhibits any infiltration into the cell.

« When water enters the cell, the leachate collection system would remove the
water for mixing with the soil sealant polymer.

= Further, as described in the Environmental Impact Report (EIR) the depth of
the underlying groundwater and intervening clay layer would assure no
adverse impacts to the groundwater.

Similarly, no radiological impacts to surface water quality will occur. The lack
of permanent onsite and local surface water and the incorporation of surface water,
including storm water, management measures such as diversion berms will minimize
any potential dispersion of particulates through this pathway. Adherence to established
control procedures will minimize the potential for release of particulates prior to
burial, and use of sealants will further prevent the mobilization of radionuclides on the
surface from erosion.
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3.2  Air Quality

The radiological impacts were calculated for the loading of the filter cake on to
trucks at the power plant, the transport of the material to the Monofili Facility and
unloading and emplacement of the filter cake in the disposal ceil. These are the three
project activities which could affect air quality. An assessments of the impacts to the
workers involved in each activity, to the nearest permanent residents to the power plant
and Monofiil sites, and for an “onlooker” who occupies the same position close to the
transport route for the passage of all the trucks was performed. The analytical
approach, assumptions employed, input parameters, and calculated exposures (doses)
for each of these activities are detailed in Appendix A. For each activity, the doses to the
maximally exposed worker and offsite resident, and the total exposure of the population
of workers, are calculated. In each instance, highly conservative assumptions as to dose
levels and exposure times have been made to arrive at worst case (upper bound)
estimates of individual doses. The following sequential approach was used to assess the
radiological impacts:

The radiological sources, in terms of airborne concentrations of particuiates
and gases (radon (W-222) and theron (Rn-220)), and gamma exposure
levels directly adjacent to ail filter cake were characterized from the highest
measurements recorded at any power plant site (Del Ranch).

The viable dispersion pathways for each step in the activities of ‘truck loading
through emplacement in the disposal cell at the Monofiii Facility were
defined. Dispersion to receptors for direct exposure, and inhalation of
particulates and radon and thoron gases were assessed for each step.

. Concentrations at the receptors (onsite and transport workers, offsite
residents and onlookers) were evaluated and the doses calculated to exposed
individuals.

The calculated 50 year committed effective doses2 (whole body) due to inhalation
of particuiates are summarized in Table 3-1 for both workers and. members of the
public. The maximum projected dose to a worker is 14.0 mrem, while a member of the
public could, conservatively, receive 0.1 mrem.

The gaseous emanation from the filter cake, radon and thoron, also vontribute to
the worker doses. During loading a worker could receive a CEDE of 32 mrem, while an

2 The 50 year committed effective dose is the dose which will accumulate during the
50 years following inhalation of the isotopes.
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unloading and emplacement worker could receive 76 mrem CEDE. Doses to the public
during operations are minimal due to the distance from the filter cake piles and the
effects of dilution and dispersion. This will also apply after closure when the radon
source term will additionally be reduced through confinement by the cap.

Table 3-1

Calculated Maximum 50 Year Effective Dose Commitment
Due to Inhalation For Each Activity
(mrem)

ACTIVITY
Truck Unloading and
Population Loading Transport Emplacement
1. Worker
(Maximally Exposed Individual) 5.9 Negligible 14.0
2. Off-site Nearest Resident 0.1(1) Negligible 0.1(2)

(1) Closest permanent resident assumed at 0.5 miles from theElmore Power Plant

site boundary.
(2) Closest permanent resident at Eimore Desert Ranch at 2.0 miles from Monofill

facility.

3.3 Direct Radiation

The calculated whole body gamma doses to the maximally exposed individual are
summarized in Table 3-2 for both workers and members of the public. The maximum
projected annual individual dose to a worker at the Monofill facility of 240 mrem is less
than half of the permissible annual exposure level of 500 mrem for a non-nuclear
worker set forth in 10 CFR 20 and CAC 17-30268, and the maximum annual dose of
0.52 mrem to an offsite hypothetical resident is a negligible fraction of this value and
represents an increase of less than 0.5 percent over average background levels. Thus,
the radiological impacts from the proposed operations are well within regulatory
standards as applied to non-nuclear workers. While the 10 CFR 20 and CAC 17-30265
guidelines permit higher exposure levels for “nuclear* workers, (5000 mrem) it is not
the intention to treat the workers involved as nuclear workers. Thus the lower limit
will be considered_ as the criterion.

E-18



Table 3-2

Calculated Maximum Whole Body Gamma Exposures for Each Activity

(mrem/yr)
ACTIVITY
Truck Unloading and
1. Worker
(Maximally Exposed Individual) 60 49 240
2. Off-site Nearest Resident 0.52(1) 0.002 0.15(2)

(1.54 X 10-8/shipment)

(1) Closest permanent resident assumed at 0.5 miles from theElmore Power Plant
site boundary.

(2) Closest permanent resident at Elmore Desert Ranch at 2.0 miles from Monofill
facility.

3.4  DOSEASSESSMENT SUMMARY

Table 3-3 summarizes the doses from various Monofill activities levels to the
public. These levels of exposure can be compared to several standards and guidances
which do not directly apply in this situation. The State of California, in CAC Title 17,
establishes a maximum dose to a member of the public of 500 mrem per year. The NCRP
recommends that exposure of the public be limited to 100 mrem per year (NCRP,
1987b). The U.S. Environmental Protection Agency has established standards for
radionuclide emissions to limit doses to 10 mrem per year (EPA, 1969). Exposures of
members of the public from operation of the proposed facility will be well below any and
all of these criteria.

The doses to workers (Table 3-4) have been calculated to be well below current
regulatory requirements of 500 mrem/yr (CAC, Title 17) as established for non-
radiation workers and members of the public. These are intended as bounding estimates
and the actual doses and risks are expected to be much lower.

E-19



Table 3-3

Monofill Dose Assessment For Public

Annual
Gamma - Particulate Total Dose
Dose Dose Radon Dose Commitments
Activity (mrem/vr) (CEDE-mrem) (CEDE-mrem) (mrem)
PUBLIC:
Loading-
Residents
@ 0.5 miles 0.52 0.1 0.0003 0.6
Unloading-
Residents
@ 2 miles 0.15 0.1 Neg .25
Table 3-4
Monofill Dose Assessment For Workers
Annual
Gamma Particulate Total Dose
Dose Dose Radon Dose Commitments

Activity (mrem/vr) ({CEDE-mrem){CEDE -mrem) {mrem)
WORKERS:
Loading 60 5.9 32 90
Unloading 240 14 76 330
Truck Driver 49 Neg Neg 49
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SECTION 4
UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS

Unavoidable programmatic impacts are discussed in the EIR. Radiological
impacts such as doses to workers and the public will occur, but will be minimized to
insignificance by dust control and containment in the proposed Mondfill Facility.
Environmental release pathways would be the same as though addressed in the EIR for the
non-radiological constituents of the filter cake. Therefore, the remaining radiological
impacts are considered unavoidable yet not significant.
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SECTION 5
ALTERNATIVES TO THE PROPOSED PROJECT

5.1  ALTERNATELOCATIONS

The Environmental Impact Report (ERC, 1989) discusses the siting program
carried out in selecting the proposed location. The screening and evaluation process
identified the proposed location as best meeting the site selection criteria regarding
geologic units, Holocene faults, flooding, land use conflicts, haul distances, and impacts
to sensitive environmental resources. The presence of NORM does not alter the
conclusions of this process because the site selection criteria are identical.

5.2  NO PROJECT

Foregoing development of the proposed Monofill Facility would eventually require
the adoption of an alternative management practice for the geothermal solids. The
programmatic issues associated with such alternatives, including shipment to a
hazardous waste landfill, are discussed in the EIR.

Radiological impacts from disposal of the filter cake would increase if the
material were shipped to a different facility. Doses due to handling would remain the
same, but transportation doses would increase due to the longer distances between the
plants and any available hazardous waste landfill. Environmental releases, such as to the
ground water, would be similarly negligible in either the proposed Monofill or an
alternative hazardous waste landfill. Shipment to a hazardous waste facility may no
longer be a feasible option due to the radioactivity in the filter cake because of
regulatory restrictions on mixing hazardous and radioactive materials.

The alternative of shipment to a radioactive waste disposal facility would be
uneconomical and likely ineffective in mitigating radiological impacts. It is understood
that the operating permit for the proposed California low level radioactive waste
(LLRW) disposal facility will not allow acceptance of NORM. The basis for this is a
desire to’ refrain from using highly vafuable disposal volume for material that does not
require the level of isolation needed for LLRW. The haul distances to the existing Utah
NORM facility would result in high transport costs and larger transportation doses than
in the case of the proposed Monofill. Transportation would require one truck per day per
plant at a cost of about $2 per mile, for 4 trips per day, 365 days per year, over 1000
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miles per trip, annual transport cost of about $3 million. Disposal cost would be, at a
minimum, $10 per cubic foot, or $7 million per year for the four geothermal plants
combined. It is also likely that potential releases from the Utah site would be greater
since the proposed Monofill design provides superior isolation through additional
engineered barriers.
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SECTION 6
GROWTH INDUCING CUMULATIVE IMPACTS

The EIR discusses the potential for growth inducing impacts from the proposed

project. The presence of NORM in the filter cake does not alter the basis for or
conclusions from the evaluation presented in the EIR.
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7.1

7.2

SECTION 7
AGENCIES AND ORGANIZATIONS CONSULTED

PUBLIC AGENCIES
State of California

Regional Water Quality Control Board, Colorado River Basin Region
Department of Health Services

County of Imperial
Planning Department
Division of Environmental Health Services
Air Pollution Control District
OTHER ORGANIZATIONS

Desert Valley Company
Dow Chemical
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(BERLIN, 1989)
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(ERC, 1989)

(Gudiksen, 1979)

(Dow, 1989a)

(Dow, 1989b)
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Appendix A

Calculation of Radiological Impacts
From Filter Cake
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Al .O GAMMA DOSE

The gamma dose rate 3 feet from the surface of the filter cake is conservatively estimated at 0.100 mremvhr,
which is the maximum level of exposure to the filter cake measured at any of the geothermal power plants.
The measurement was made in the area in front of a filter cake storage bin at the Del Ranch facility.

Al .1 Truck Loading Operation
Al. 1.1 Occupational Gamma Dose

The total annual dose (D) to onsite workers performing the operation of loading the filter cake onto
the hauling trucks is determined from:
mrem
mrem labor hours where D = dose year
D =0.100 o ear mrem
¥ Dose Rate =0.100 e
The highly conservative assumptions used to calculate the workers exposure are:
. Each of the four power plants will on average ship one truck load of filter cake/day,
7 days/week for 365 days. This is based on using a 25 yd® capacity truck to haul 18

yd® ‘”:: of filter cake/day.

. 3 employees will be involved in the loading process for a period of 2 hours/day-
employee. This is based on the use of excavating and loading equipment capable
of moving the 18 yd® of material at the rate of 12 yd¥hr.

. Each employee works at a distance of 3 feet from the filter cake.

N : Each employee works a maximum of 300 days/year.

Based on these assumptions, the maximally exposed individual at each facility would receive an
annual dose (D) of:

day - 6Omrem
yr

mrem hr
D —O.IOOTXZ?‘Q—)’XZSOO?
The total annual dose to all workers at each facility performing the loading operations is:
mrem . hr day
o x2 dayx365 I

Al .1.2 Off-Site Non-Occupational Gamma Dose

D =0.100 x 3 workers = 219

The predicted gamma dose rate (DR) to an occupant of the nearest residence is determined from:
smrem

__3f mrem _ _
DR—3168ﬂxo'100——hr =9.5x10

since 0.100 mremvhr is assumed at a distance of 3 feet from the filter cake.

The assumptions used to calculate the residents’ exposure are:

Nearest permanent residence to each facility is no closer than 0.5 miles from the site
boundary, 0.6 miles (3166 ft) from the filter cake.

. Resident spends 100 percent of the time on these property; 75 percent inside the
house and 25 percent outside.

E-35



Al

The gamma exposure rate inside the house is one-half of that outside because of
the shielding effect of the walls. This is highly conservative since the walls reduce
the rate by greater than 50 percent.

The gamma exposure rate decrease as a function of 1/r, where r is the distance from
the edge of the filter cake. This is highly conservative since, at this distance from

the site, the exposure rate would likely decrease as a function of i,

There is no barrier between the surface of the filter cake and the resident to reduce
the dose rate.

The Indoor dose (D)i is therefore:

mrem mrem

“""‘ x0.50=0.31

ekl haldodf ~3
D)i= 075><24day 365 x95x10 PP

The outdoor dose (D)o is:

hrs days _smrem _ mrem
(D)o = 025><24day><365——y x9.5x10 . =0.21 vear

Thetota dose to the closest resident is 0.31 + 0.21 = 0.52 -"5",;

Al .2.1

.2 Transport of Filter Cake to Monofill Facility
Occupational Gamma Dose

The total annual dose (D) to truck drivers transporting the filter cake to the Monofill facility is
determined from:

mrem Iabor hrs (see Section A1.1)
year

D =0.100

The assumptions used to caIcuIate the drivers’ exposure are:

Dose rates in the cab and in the vicinity of the truck are the same as standing 3 feet
from the fitter cake. No reduction in dose is assumed for the shielding effect of the

fruck or cab.
The travel distance to the Monofill facility is 25 miles.

The driver will make 1trip day at an average speed of 40 mph, thus spending 0.53
hrs in the cab. It is further assumed that the driver stands in the vicinity of the loaded
truck for 1 additional hour (during loading and decontamination) giving a total of 1.63
hrs/day of exposure.

Each truck driver will work a maximum of 300 days/year.

Based on these assumptions, the maximally exposed truck drivers at each facility would receive an
annual dose (D) of:

D =0.10025% «  1.63-&x380L = 4g9m™
hr yr yr

The total annual dose to all truck drivers at each facility is:

ki 63—-x3655"1’-=59 sorem
day yr

D =0.100

E-36

i



Al

Al .2.2 Population Dose During Transport

The population exposure (gamma dose) resulting from transport of the contaminated soil is assumed
to consist of the doses to onlookers who are bystanders standing at a distance of approximately 30
feet (10 meters) from the center line of the shipment route while the truck passes.

The exposure rate to the onlookers during transport is calculated using the following equation:

2X Where D(d) = total integrated dose at a distance (mrem
Dd)==1() (d) g (mrem)

exp(—wr) B (r)

and  I(d)= f e~

K= dose rate factor("";"'z)

Va shipment speed (ft/hr)

d= perpendicular distance of an individual from shipment (ft)
u= linear absorption coefficient for air = 0.00118 ft"

B(r)= dimensionless factor = 1 + 0.0006

1
The dose rate factor (K) was calculated as 0.9 -"'—:1- based on a gamma exposure rate

of 0.001 -"-'-:—- at a distance of 30 feet from the truck.

The dose to an onlooker along the transport route was calculated to be 1.54 x 1 0* mrem for each
shipment using a computer program to evaluate individual exposures. For the highly improbable
situation of the same individual receiving this exposure for ail shipments/day for an entire year the
total dose would be 0.002 mrem.

.3 Unloading and Emplacement of Filter Cake

Al .3.1 Occupational Gamma Dose

The workers at the Monofiii facility will be exposed to an average gamma dose rate of 0.100 ~=

from the filter cake during truck unloading, emplacement in the lined ceil, maintenance of the cell,
and decontamination of the truck after unloading. The dose to workers at the Monofili facility is
determined from:
ruLem Iabor hours
year

D =0.100-

The assumptions used to calculate the workers exposure are:
The Monofiii facility will receive 4 truck loads of filter cake/day, 7 days/week for 365
dayslyear.

. 5 employees will be involved in the unloading of the trucks, emplacement in the cell,
washing of the trucks after unloading, and maintenance operations including grading
and compacting of the material and spraying of a sealant. Each employee will wark
a maximum of 8 hrs/day but the facility will be in operation for 12 hrs/day.

. It is conservatively assumed that each employee works at a distance of 3 feet from
the filter cake for the duration of the 8 hr shift.
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. The dose rate for all the filter cake is assumed to be 0.1 001';:, which is the maximum

level measured at the Del Ranch facility.
Each employee works a maximum of 300 days/year.

Based on these assumptions the maximally exposed individual at the Monofill facility would receive
an annual dose of:
mmxg_hf_xmﬂ:mm
day yr yr
The total annual dose to all workers handling the filter cake at the Monefill facility is:

mrem 12 365995 « 5 workers = 2190 ™

day g yr
Al .3.2 Oftsite Non-Occupational Gamma Dose

D =0.100

D =0.100

The predicted gamma dose rate (DR) to an occupant of the nearest residence, the Elmore Desert

Ranch located 2 miles (10560 feet) to the east - northeast of the site, is determined from:
if mrem

= _smrem
10560/t x0.100 2.8x10 o

Using the same conservative assumptions as to resident exposure rate and time as in Section Al .1.2
gives the foIIowing individual indoor dose (D)i:

DR=

hrs days _simrem
D)i= 075x24dayx365—— x2.8x10 % —_—x0.5= 009 year
The outdoor dose (Djo is:

hrs days _smrem _ mrem
(D)o = 025x24dayx365—— x2.8x10 o =0.06 Jear

The total dose to the closest resident is 0.09 x 0.06 = 0.15 E
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A2.0 AIR PARTICULATE DOSE
A2.1 Discussion of Calculations

There will be some low level dispersion of particulates from the filter cake during the truck loading
operation. In this section the inhalation dose from the airborne release Is determined. The concentration
of particulates in the air (Ca) is estimated by the following methodology:

(1)  The Filter Cake radiological Constituents are listed in Table 2-1. Del Ranch First Clarifier data
are used in the calculations since they would result in the most conservative estimates.

(2)  The airborne dust burden is conservatively taken as 512 % corresponding to the maximum 1 hr

concentration at the location of maximum concentration (page 3-55 of FEIS on Monofill Facility).
(This value is quite comparable to the 425 £ value for earth moving activities from the draft of

EIS for UMTRA tailings movement in Grand Junction).

?) Based on the distance from the filter cake a "% Dust Applicable” weighing factor is considered.
For example for Individuals considered at 3ft distance from the filter cake "% Dust Applicable” is
100%. At 0.1 miles away from the filter cake or at the site boundary, the "% Dust Applicable” is
5%". At 0.6 miles away from the filter cake or at the resident’s property (during truck loading

operations) the "% Dust Applicable” is [i;—:x 5% = 0.83% ]"’ 1.43%. Similarly at 2 miles away

from the filter cake or at the closest resident’s property (during truck unloading and emplacement
operations) the *% Dust Applicable” is [‘:‘T""‘x 5% = 0.25%] 0.25%.

@) The specific activity of dust is determined from the ratio:

Specific Activity of Dust _
Specific Activity of Contaminated Soil

From final Generic EIS on Uranium Milling
(5)  The air particulate concentration for a particular isotope considered is:

For Ra-226 with a concentration of 254 ?"’
2542 51228 2 4E -06—3-{%_ =3.1E-0125!
g m g L1 m

note: that at this stage we also account for the "% Dust Applicable.”

(1)Based on data from UMTRA Vicinity Properties program in Grand Junction, CO.

(2JThe direct burden decreases as a function of ; where r is the distance from the edge of the filter cake.

This is highly conservative since, at considerable distances from the site the exposure rate would likely
decrease as a function of 'i,

(3)For all of the sample calculations shown Ra-226 at a concentration of 254 ? for the Truck Loading
Operation is considered.
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(6)  Next the inhaled activity of the isotope is calculated. For the calculation it is assumed that all
individuals are working at a light pace, which requires an average air intake of 1.2 "';, This
calculation also requires the number of hours a day and the number of days a year that the
individual is exposed to the filter cake to be specified, (in this case 2 hours per day, 300 days per
year).

BCE o MrS 30095 1 2™ pCi
3.1E-01 — xzdayx300 5 x1.2h, =22E+02 o
We can manipulate the hours of exposure to avoid multiple calculations for one individual. For
example for an individual exposed for 8 hours at 100% total exposure level, and an additional 16
hours at 20% of the total exposure level. He/She has been exposed for a total of 11.2 hours at
100% total exposure level:
[16hrs x20%] % 8hrs
= 11.2hr.
4 (T Ghsx100%) 1

(N For each isotope listed in Table 2-1 using the “DOE Internal Dose Conversion Factors,” we
estimate the 50-Year Committed Dose equivalent to the organs affected, and the Committed
Effective Dose Equivalent (C.E.D.E.).

The following set of data are the isotopes in Table 2-1 and their associated 50-Year Committed
Dose Equivalent Factors.
50-YEAR COMMITTED DOSE EQUIVALENT FACTORS ﬁcﬂ INTAKE
{Table 2-1 ﬁsﬁinﬂ LUNGS GONAOS A MARRCW | BONE SURF KIDNEYS LIVER SPLEEN C.E.D.E.
ISOTOPE | pCi Rem Rem Rem Rem Rem Rem Rem Rem
8 KCi HCi wCi KCi uCi HCi HCi HCi

Ra-226 254 5.9€+01 - - 2.8E+01 - - - 7.9E+00

Rn-222 254 - - - - - - - -

Po-218 254 - - - - - - -

Pb-214 206§ 5.6E-02 - - - - - - 6.7E-03

I8i-214 173  4.86-02 - - - 1.6E-02 - - 6.3E03

Pa-214 173 - - - - - - - -

Pb-210 173 - - 14E+01| 20E+02] 2.6E+01| 5.6E+01 - 1.3E+01

Bi-210 173§ 1.6E+00 - - - 2.1E-0 - - 1.9E-01

Po-210 173]  4.8E+01 - - - 2.4E+01] 4.4E+01] 8.1E+00] 8.1E€+00]f

{Ra-228 183]  2.7E+01 - 2.7E+00 - - - - 4.2E400

Ac-228 183§  9.3€-01 - 4.1E-01| 5.2E+00 - 1.4E+00 - 2.9E-01

Th-228 no data 3.5E+02 4.1E+02| 5.2E+03 3.1E+02

fRa-224 44] 2.4E+00 - - - - - - 2.9E+00

Rn-220 44 - - - . - - - -

Po-216 44 - - - - - - - -

Pb-212 428  7.4E-01 - 1.2E-01}  1.4E+00 1.8E-01 - 1.6E-01

Bi-212 41  1.4E-01 - 1.0E-01 - 2.1€-02

Po-212 27] - - - - - - - -

T1-208 16 - - - - - - 1 -




(8)  To estimate 50-Year Committed Dose Equivalent, multiply the air particulate concentration for a
particular isotope by the inhaled activity of the isotope:

rem
nCi

mrem
yr

mrem

2.2E +oz%fix 5.9E +01 x[0.00l ] =13E +01

(9)  The following table shows the concentration in air (CONC.AIR column), and the inhaled activity
of the isotope (CONC.IN column), also the estimated 50-Year Committed Dose Equivalent for
the affected organs and the Committed Effective Dose Equivalent as a result of the particular
isotope. The last row of the Table is the sum of all the 50-Year Committed Dose for the organs
and the Committed Effective Dose Equivalent.

* COMPUTED VALUES-"—:-

CONC.AIR CCONC.IN LUNGS GONADS | A MARROW | BONE SURF| KIDNEYS LIVER SPLEEN C.ED.E

ISOTOPE £<Ci i mrem mrem mrem mrem mrem mrem mrem mrem
m’ y y y yr big yr yr yr yr

Ra-226 3.1E-01] 2.2E+02| 1.3E+01| 0.0E+00| 0.0E+00{ 6.3E+00| 0.0E+00| 0.0E+00| O0.0E+00j 1.8£+00
Rn-222 3.1E-01| 2.2€+02| 0.0E+00| 0.0E+00] 0.0E+00{ 0.0E+00| 0.0E+00{ 0.0E+CO} 0.0E+00| 0.0E+CC
Po-218 3.1€-01 22E+02! 0.0E+00| 0.0E+00{ 0.0E+00{ 0.0E+00| 0.0E+00{ 0.0E+00| 0.0E+00{ - 0.0E+00
Pb-214 25€-01| 1.8E+02] 1.0E-02] 0.0E+00| 0.0E+00{ 0.0E+00{ 0.0E+00{ 0.0E+00| O0.0E+00{ 1.2E-03
Bi-214 2.1€-01| 1.5E+02| 7.3E-03] 0.0E+00| 0.0E+00| 0.0E+00| 2.4E-03{ 0.0E+00| O0.0E+00| O.6E-04
Po-214 2.1€-01| 1.5E+02| 0.0E+00] 0.0E+00| 0.0E+00| 0.0E+00{ 0.0E+Q00{ 0.0E+Q0{ 0.0E+00{ 0.0E+00
Pb-210 2.1801] 1.5E+02| 0.0E+00| 0.0+00| 2.1E+00] 3.1E+01|{ 4.0E+00| 8.6E+00{ 0.0E+00{ 2.0E+00
Bi-210 2.1E-01] 1.5E+02| 2.4E-01| 0.0E+00] 0.0E+00| 0.0E+00|{ 3.2E-02| O.0E+00| 0.0E+00| 2.SE-02

Po-210 2101 1.5E+02| 7.3E+00| 0.0E+00{ 0.0E+00| 0.0E+00} 3.7E+00] 6.7E+00{ 1.2E+00| 1.2E+00

Ra-228 2.2E-01] 1.6€+02| 4.4E+00{ 0.0E+00| 4.4E-01] 0.0E+00| 0.0E+00| 0.0E+00] 0.0E+00} 6.8E-01
Ac-228 2.2E01] 1.6E+02| 1.5E-01] 0.0E+00| 6.6€-02{ 8.4E-01| 0.0E+00| 2.3E-01} 0.0E+00] 4.7E-02
Th-228 0.0E+00| 0.0E+00| 0.0E+00{ 0.0E+00{ 0.0E+00| 0.0E+00| 0.0E+00{ 0.0E+Q0] 0.0E+00] 0.0E+00
Ra-224 5.4E-02] 3.9E+01] 9.3€-02| 0.0E+00{ 0.0E+00{ 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00| 1.1E-01
Rn-220 5.4€-02| 39E+01] 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00{ 0.0E+00{ 0.0E+00| 0.0E+00| 0.0E+00
Po-216 5.4E-02f 3.9E+01| 0.0E+00| 0.0E+Q0 0,0E +00| 0.0E+00| 0.0E+00{ 0.0E+00| 0.0E+00| 0.0E+00
Pb-212 526-02| 3.7E+01| 2.7E-02| 0.0€+00] 4.5E-03] 5.2E-02| 0.0E+00| 6.7E-03| 0.0E+00{ 5.9E-03

Bi-212 5.0E02| 3.6€+01] 5.1E-03| 0.0£+00| 0.0E+00| 0.0E+00| 3.6E-03] 0.0E+00{ 0.0E+00| 7.6E-04
Po-212 3.3e-02| 2.4€+01] 0.0E+00| 0.0E+00] 0.0E+00| 0.0E+00] 0.06+00| 0.0E+00| 0.0E+00| 0.0E+00
T-208 20€-021 1.4E+01} 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00

SUM= 2.6E+01] 0.0E+00| 2.7E.00| 3.8E+01| 7.7E+00{ 1.6E+01| 1.2E+00{ 59E+00
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A2.2 Use of a Spread Sheet For Calculations & Results

A2.2.1 Input Parameters

Aspread sheet was utilized to calculate the 50-YEAR Committed Dose Equivalent and the Committed
Effective Dose Equivalents. The methodology of which was explained above. The input variables

to the spread sheet are:

Ratio sp Activity= 2.4E-06] 2 From final Generic EIS on Uranium Milling
Hg
Airborne Dust= 512{pg
m!
9% Dust Applicable= variable| percent Based on the location of exposure
# hrs Exposed= variable| rs
day
# People Exposed= variable
# Days Yr Exposed= variable|days
yr
Air Intake Rate= 1.2|m? Based on STANDARD MAN working light
hr .
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A2.2.2 Results

By inputting the appropriate values for different operations the following results were obtained:

T LUNGS GONADS R MARROW 8ONE SURF KIDNEYS LIVER SPLEEN C.EDE
mrem mrem mrem mrem mrem mrem mrem mrem
»¥y y w w w y y w
Loapin 26E+01| OOE+00| 2.7E+00| 3.8E+01|  7.7E+00] 1.6E+01] 1.2E+00| 5.9E+00
‘ Uv.oaoma 6.1E+01| OOE+00| 6.4E+00| O9.1E+01| 1.8E+01| 3.7E+01| B.0E+00| 1.4E+01
Loaona 1 31E+00| O0O0E+00| 3.2E01| 46E+00| 94E01| 1.9E+00] 15€-01| 7.26-01
LOADING .8 89E01| O0OE+00| 02502 1.3E+00| 27E01| S4E01| 43E-02| 20E01
M|L§3
umoronez | 43801| Ooe00| 45E02| 64E01| 1aEOI[ 26E01| 21EG2[ 10EQN
ALL Looms | 9.3E+01| 0.0E+00| 9.7E+00| 1.4E+02| 2.8E+01| 5.7E+01| 45E+00| 2.1E+01
WORKERS
ALLUNLOAO. | 5.6E+02| OOE+00| S58E+01| B8.3E+02| 1.7E+02| 3.4E+02{ 2.7E+01| 1.3E+02

AIR PARTICULATE DOSE AIR PARTICULATE DOSE
Loading &nd Unloading Workm for Fliter Cake Loading/Unicading Site Boundary & Resident
mremyear remyear
100 LUNGS s LUNGS
15t bar L z 181 by
. & o oo
o il BN Nirong
bod 3 i songsurs § 3R BONG SURF
o < 4% bar b 9 4::;~
3 GON x
“ X sn:’ 2T Show
m M K ww | [H KD it
‘ g s Ny 2= | TN 7
0 2 g CEOE o BN CEDE
LOADING WORKER UNLOADING WORKER Shhar LOADING .1 MILES  LOADING .6 MILES UNLOADING 2 MKES st bar
OPERATION LOCATION AWAY FROM ME SITE
AIR PARTICULATE DOSFE
Loading and Unloading Workers (Cumulativae).
mremvyear
1,000 LuNGS
r T
. GONADS
_ g o
wo Njoreng
BONE SURF
w0 . A ber
1 aowEYS
St bar
200 eaeds}s UVER
3 Shbar
L E _Ej-n - D7} SPLERN
o ALL LOADING WORKERS ALL UNLOAD. WORKERS /A Tt bar
OPERATION i [P
3 loaxfing werkars 2 hradey 348 daywyr
S unioadirey wedkars 12 hrwday 143 daywyr
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A2.2.3 Discussion Of Input Variables for Each Filter Cake Operation

. Ratio sp Activity will remain constant 2.4E-06 g
ng
. Airborne Dust will remain constant 512 ug
3
m
. Air Intake Rate will remain constant 1.2 m?
hr

A2.2.3.1 Truck Loading Operation

» “@Each of the four power plants will on average ship one truck load of filter cake per day,
365 days per year. This is based on using 25 yd® capacity truck to haul 18 yd® of filter
cake per day.

« 3 employees will be involved in the loading process for a period of 2 hours per day per
employee. This is based on the used of excavating equipment capable of moving 18 yd®
of material at the rate of 12 yd® per hr.

= Each employee will work at a distance of 3 feet from the filter cake.

« Each employee works a maximum of 300 days per year.

Maximally exposed Indlvidual at each facllity:
At a distance of 3 feet the % Dust Applicable 100%
# hrs Exposed 2 hrs.

day
# People Expose is 1
# Days Yr Exposed 300 days
yr
The detailed results are in the back of this appendix under the heading “TRUCK LOADING
WORKER ANNUAL AIR PARTICULATE DOSE.

RESULTS:
I oves GONADS | AMARROW | BONE SURF | KIDNEYS LIVER SPLEEN C.ED.E.
mrem mrem mrem mrem mrem nrem mrem mrem
w big y ¥ w yr bg y
LOADING 2.6E+01 Q0.0E+00 2.7E+00 3.8E+N 7.7E+00 1.6E+01 1.2E+00 5.9 +00
lwnﬁm

Total annual dose to all workers at each facility:
At a distance of 3 feet the % Dust Applicable 100 %
# hrs Exposed 2 hrs

day
# People Expose is 3

# Days Yr Exposed 365 days
yr

(4)Refer to Section B1.1for more details.
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The detailed results are in the back of this appendix under the heading “ALL TRUCK LOADING
WORKERS TOTAL ANNUAL AIR PARTICULATE DOSE.

RESULTS:
Y T S T ———rrT——
LUNGS GONADS | AMARROW | BONE SURF | KIDNEYS LIVER SPLEEN CEDE.
mrem mrem mrem mrem mrem mrem mrem mrem
y y b b y yr L g

|Au. LOADING 9.3E+01] 0.0E+00] 9.7E+00| 1.4E+02| 2.8E+01 5.7E+01 4.5E+00{ 2.1E+0t

A2.2.3.2 Off-Site Non Occupational Gamma Dose (Loading)

» Nearest permanent resident to each loading facility is no closer than 0.5 miles from the
site boundary (@ 0.1 miles), or a total of 0.6 miles from the filter cake.

» Filter cake operations occur 2 hours per day, 365 days per year. Particulates are assumed
to be in the air no more than 4 hours per day.

« An observer at the site boundary and a resident are assumed to be standing at the 0.1
mile and 0.6 miles locations from the filter cake during the same 4 hours (365 days per
year) when filter cake operation occur.

At the site boundary (0.1 mites from filter cake):

At a distance of 0.1 miles the % Dust Applicable 5 %
# hrs Exposed 4 hrs
day
# People Expose is 1
# Days Yr Exposed 365 days
yr
The detailed results are in the back of this appendix under the heading "OFF TRUCK LOADING
SITE ANNUAL AIR PARTICULATE DOSE AT 0.1 MILE BOUNDARY.”

RESULTS:
—y————— Byt
LUNGS GONADS | AMARROW | BONE SURF | KIDNEYS LIVER SPLEEN CEDE
mrem mrem mrem mrem mrem mrem mrem mrem
r r . b yr b4 Mg b od

ILC’MPING R 3.1E+00| 0.0E+00 3.2E-01 4.6E+00 9.4E-01 1.9E+00 1.5E-01 7.2E-01

At the resident boundary (0.6 miles from filter cake):

At a distance of 0.6 miles the % Dust Applicable 0.63 %
# hrs Exposed 4 hrs

. ay
# People Expose is, 1

# Days Yr Exposed 365 days
yr
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The detailed results are in the back of this appendix under the heading “OFF TRUCK LOADING
SITE ANNUAL AIR PARTICULATE DOSE AT 0.6 MILE RESIDENT.”

RESULTS:
LUNGS GONADS | RMARROW | BONE SURF | KIONEYS | LIVER SPLEEN CEDE
mrem mrem mrem mrem mrem mrem mrem mrem
y ’ ¥ yr y¥ s yr r

|LOAOING 8 5.2E-01 0.0E+00 5.4E-02 7.6E-01 1.6E-01 3.1E-01 2.5E-02 1.28-01

A2.2.3.3 Transportation of Filter Cake to Menofill Facility

Air particulates doses during the transport of the filter cake to Monofill facility will be negligible
because of the use of a tarpaulincoveroverthe fiter cake and because any fugitive dust released
will rapidly disperse and be diluted:

A2.2.3.4 Unloading and Emplacement Operation

» The Monofill facility will receive 4 truck loads of filter cake per day, 365 days per year.

« 5 employees will be involved in the unloading of the trucks, emplacement in the cell.
washing of the trucks after unloading, and maintenance operations including grading and
compacting of the material and spraying of a sealant. Each employee will work a maximum
of 6 hours per day but the facility will be in operation for 12 hours per day.

= 100% total exposure air particulate dose is assumed for 4 hours per day and, 20% total
exposure of air particulate dose is assumed for the remainder of the 6 hour work day per
employee.

= Each employee works a maximum of 300 days per year.

Maximally exposed Indlvidual atMonotill facility:
At a distance of 3 feet the % Dust Applicable 100%
# hrs Exposed 4.8 hrs.

day
+People Expose is 1
# Days Yr Exposed 300 days
yr
The detailed results are in the back of this appendix under the heading “UNLOADING AND
EMPLACEMENT WORKER ANNUAL AIR PARTICULATE DOSE.”

RESULTS:
| GONAOS AMARRCW | BONE SURF KIDNEYS LIVER SPLEEN C.E.D.E.
mrem mrem mrem mrem mrem mrem mrem mrem
r g ¥ g r Mg » r

UNOL&AEDF{NG 6.1E+01 0.0E+00| 6.4E+00 9.1E+01 1.8E+01 3.7E+01 3.0E+00 1.4E+01
Wi
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Total annual dose to all workers atMonofill facility:
At a distance of 3 feet the % Dust Applicable 100%
# hrs Exposed 7.2 hrs.

day
# People Expose is 5
# Days Yr Exposed 365 days

yr
The detailed results are in the back of this appendix under the heading "ALL. UNLOADING AND
EMPLACEMENT WORKERS TOTAL ANNUAL AIR PARTICULATE DOSE.”

RESULTS:

LUNGS GONAQS A MARROW | BONE SURF KIDNEYS LIVER SPLEEN C.EO.E.
mrem mrem mrem mrem mrem mrem mrem mrem
yr yr yr b4 bid ¥ y . yr

ALL UNLOAD. 5.6E+02| 0.0E+Q0| 5.8E+01 8.3E+02] 1.7E+02] 3.4E+02| 2.7E+01 1.3E+02

A2.2.3.5 Off-Site Non Occupational Gamma Dose (Unloading)

» Nearest permanent resident to the Monofill facility is at a distance of 2 miles.

« Filter cake operations occur 12 hours per day, 365 days per year. Particulates are
assumed to be in the air no more than 8 hours per day at 100% total exposure air particulate
dose, and 16 hours per day at 20% total exposure of air particulate dose.

. An observer is very conservatively assumed to be at the resident location and is to be
standing “out doors” for the duration of the entire daily Monefill operations, 365 days per
year.

At the resident location (2 miles from the Monofill operatlons):
At a distance of 2 miles the % Dust Applicable 0.25 %
# hrs Exposed 11.2 hrs.

day
# People Exposed 1
# Days Yr Exposed 365 days

yr
The detailed results are in the back of this appendix under the heading "CFF UNLOADING AND
EMPLACEMENT SITE ANNUAL AIR PARTICULATE DOSE AT 2 MILE RESIDENT.”

RESULTS:

T YTy Y-S BTy ——
LUNGS GONADS | AMARROW | BONE SURF | ~KIONEYS LIVER SPLEEN CEDE
mrem mrem mrem mrem mrem mrem nrem mrem
4 b4 y yr yr ¥ w M
l&ﬁ%wma 2 4.3E-01 0.0E+00 4.5E-02 6.4E-01 1.3E-01 2.6E-01 2.1E-02 1.0E-01
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1.40C |

TRUCK LOADING WORKER

ANNUAL AIR PARTICULATE DOSE

[Ratio sp Aclivity= 2.4E-06 {g/pg From final Generic EIS on Uranium Milling

jairhorne Dusl= 512 |pg/m™~3

% Dust Applicable= 100 {percent sed on tha location of exposure

§ hrs Exposed= 2 Inrs/day

|# People Exposed= 1

} Doys Yr Exposed= 300 jdays/yr

A Intake Rote= 1.2 [m~3/he [Based on STANDARD MAN working light

50-YEAR COMMITIED DOSE EQUIVALENT FACTORS —- rem/iCi INTAK
LUNGS GONADS | R MARROW | BONE SURF| KIDNEYS LMER SPLEEN CEDE, | CONCAR | CONCIN
| sorope pCi/g | Rem/iCi | Rem/iCi | Rem/yCi | Rem/yCi | Rem/yCi | Rem/uCi | Rem/uCi | Rem/uCi | Pci/m=3 | Pcifye mwemsyt-
[ro-226 254 | 59E+01 - - | 28E400 - - - 796400 | 3.0E-01 | 226402 1.36+01 ] 00E+00| 00E+00] 63E+00 | OOE+00 | OOE+00 | O0.0E+400 | 1.8£400
JRa-222 254 - - ~ - - - - - 31E-01 | 226402 ] 0.0£+00| 00£400| 00E+00 ] 0O0FE+00 | OOE4+00 | OOE4+00| OOE+00| O.0E+00
Po-218 254 - - - - - - - - 3ME-0V | 22F+02] 00E+00| 00£+00 | 0.06+00| 0.0£+00 | OOE+00 | 0OE+oo | OOE+00 | 0.0E+00
Pb-214 206 ] 5.6E-02 - - - - - - 6.7€-03 | 256-0y VBE+02 ] 10£E-02 | 00E+00| 00E+00 ] 00E+00 | OOE+00 | OOE400 | O.OE+00 | 1.2€-03
Bi-214 17230 48E-02 - - - 1.6£-02 - - 6.3£-03 | 2.16-08 15€+02 1 7.3E-03 | O0O0E+00 | 00E+00 ] 00E+00 | 24E-03 | OOE+00 | OOE+00 | 9.6E—04
Po-214 173 - - - - - - - - 21E-01 | 156402 | 0.0£+00] OOE+00 ] O00£400| OO0E£+00 | OOE+00 | 0.06+00 | O.0E+00 | 0.0£+00
Pb-210 173 - - 146401 | 206402 | 266401 | 5.6E+00 - 136100 | 2.1E-01 ISE+02 | 0OF+00 | 00£400 | 2.1€+00] 3.1E+01 | 40E+00 | 8.6€+00 | 0.0E+00 | 2.0E+00
Bi-210 173 1.6€ +00 - - -~ 2.1E-0) - - 1.96-01 2.1£-01 1 5£+402 2 4E-01 0.0E+00 0.0E400 0.0£400 3.26-02 0.0£+00 0.0£+00 2.9F -02
Po-210 173] 486401 - - - 246401 | 44E40) | BIE400 | BAE+00 | 2.0€-01 | 156402 ] 7.36400| 00£+00| 00E+00] 0OF+00 | 37E+00 | 6.76+00 | 1.26400 | 1 .26+00
[Ra-228 1831 276+01 - 2.7E +00 - - - - 426400 | 22601 | 166+02 | 44E+00 | o00F+00| 446-01] o0o0E+00 | OOE+00 | o0.0£+00 | 00E+00| 6.8E-01
[Ac-zza 183 9.3(-01 - 4.16-01 | 526400 - 1.4E+00 - 2960t | 226-01 | 166102 ]| V56-0V| 00£+00| 6.66-02 | B.4€-01 | OOE+00 | 2.3E—01| OOE+00 | 4.76-02
ITh-22B NO DATA 3.5€+02 416402 5.2F to3 3.1E£+02 ooftoo 0.0€ too 0.0E+00 | 0.0£+00 0.06€400 0.0E+00 0.0£400 0.0£+00 0.0E+00 0.0£4+00
h-224 44| 246400 - 296400 | 546-02 | 396401 ] 9.x-02 | 00£+00| 00£+00] 00£+00 | 0OCE+00 | 0.0£+00 | ooct00| 1.16-01
jRn-220 44 = 5.4€-02 3.9€ to1 0.0E+400 | 0.0£+00 | 0.0£+00 0.0E400 | 0.0E4+00 0.0E400 | 00E+00 | 0.0E+00
[Po-216 44 - 5.4£-02 J3.9€ tol ooftoo 0.0E400 0.0€4+00 0.0£+00 0.06£+00 0.0£400 | 0.0E+00 0.0€+00
j’p-212 42 7.4£-01 - 1.26-01 1.4€+400 1.86-01 - 1.6E-01 52602 37E+01 2.2€-02 0.0£400 456-03 5.2£-02 0.0£+00 6.7€-03 | 0.0£+00 59E-03
kEli-212 41 1.4£--01 = 1.0E-01 2.1€-02 5.0£-02 3.6E+01 S.E-03 0.0£+00 0.0€ +00 0.0E +oo 3.66-03 0.0£400 | 0.0£400 7.6E-04
Po-212 27 - - - - e - = - 3.3 -02 2 4£+0) 0.0E+00 | 0.0£400 0.0£400 0.0E+00 0.0E+00 0.0E +oo | 0.0E+00 0.0£+00
11-208 16 - — — - — - - 2 of-02 14E401 | O00E+00 | 00E4+00 | 0.0£400 0.0E+00 | 00E+00 | O.OE+00 | 00£400 | 0.064+00
{sum- | 286403 [ 00Es00




6v-a

ALL TRUCK LOADING WORKERS
TOTAL ANNUAL AIR PARTICULATEDOSE

Ratio sp Activity= 2.46-06 |9/1q From final Generic €15 on Uranlum Milling
Airborne Dusl= 512 m~3
% Dust Applicable= 100 |percent JBased on the location of exposure '
] hrs Exposed= 2 |hrs/day
| People Exposed= 3
¢ Days Yr Exposed 365 [doys/yr
Air Intake Rote= 1.2 [m~3/he [Based on STANDARD MAN working light
50-~-YEAR COMMITIED DOSE EQUIVALENT FACTORS —— rem & INTAK
LUNGS GONADS | R MARROW |BONE SURF| KIDNEYS LIMVER SPLEEN CEDE. CONCAIR | CONC.WN
I 1SOTOPE pCl/g Rem/)Ci | Rem/yCi | Rem/pCi | Rem/)Cl | Rem/pCi | Rem/iCi | Rem/pCi § Rem/yCl | Pci/m~) Pci/fyr siem/ yr Y
IRO—226 254 5.9£401 28E+01 7.9€+400 3.AE-01 8.26+02 4.8E+01 0.0E400 0.0€+00 6.5£+00
Rn—222 254 - - = ~ - - = - 3.1€-01 8.26+02 0.0E+00 0.0E+00 0.0£4+00 0.0£+00 0.0E4+00
Po—218 254 - - - - - - - - J.AE-01 8.2E+402 0.0£+00 0.0£400 0.0E+00 0.0£+00 0.0€+00
Pb~214 206 5.66-02 - = -~ — e = 6.7€~0) 2.5£-01 6.7€+02 3.7£-02 0.0E+00 0.0£+00 0.0€+00 4.5£-03
hBi-ZH 173 4.8£-02 - - ~ 1.6£-02 - - 6.36-03 2.1€-01 5.6£402 2.76-02 0.0E+00 0.0£+00 0.0£+00 3.5€-03
lPo—ZN 173 - - - - - - hes bt 2.1E-01 5.6£402 0.0E+00 0.0£+00 0.0£+00 0.0E +00 0.0£+00
mlﬂ 173 = - 1.4E401 2.0€+02 2.6E+401 5.6E+01 - 1.36+401 2.1€-01 5.6£+02 0.0E+00 1.1E+02 3.1E+01 0.0€+00 7.3£4+00
WBi~210 173 1.6£+00 - - - 2.1E-0% = - 1.9€-01 2.1E-01 5.6£+02 8.9€-01 0.0E+00 0.0€+00 0.0£+00 1.1€-01
[Po-—-210 173 4 8E4+01 - - - 2.4E£400 4.4€+401 8.1E+00 8.1£+400 2.16-01 $5.6€+02 2.7E+01 0.0E+00 2.5€+0% 4.5€400 4.5€+00
{Ra—-228 183 2.7E+401 - 2.7E+00 ~ - - - 4.2€+00 2.26-01 S5.9E4+02 1.6E+01 0.0E+00 1.6€+00 0.0E+00 0.0E+00 0.0£400 0.0E+00 2.5€+00
Ac—228 183 9.36-01 - 4.1€-01 5.2£400 - 1.4E400 -~ 2.9E-01 2.26-01 5.9£+02 5.5€-01 0.0£+00 2.4E-01 3. 1E+00 0.0E+00 8.36-01 0.0£400 1.7€-01
Th-228 NG DATA 3.5E+02 4.1E402 5.26+03 316402 0.0€400 0.0E+00 0.0E+00 0.0€+00 0.0E+00 0.0E+00 0.0E£400 0.0€+00 0.0£+00 0.0 +00
iﬁu—224 44 2.4E400 - - - - - - 2.9£+00 5.4E-02 1.4E4+02 3.4€-01 0.0£400 0.0 +00 0.0E+00 0.0£+00 0.0£ +00 0.06400 4.1E-01
Rn—-220 44 - - - = Ind - - - $.4E-02 1.4E402 0.0£400 0.0E+00 0.0£+00 0.0E+00 0.0E+00 0.0£400 0.0E+00 0.0E+00
Po~-216 44 s - = - = - = - 5.4€-02 1.46€402 0.0E400 0.0£+00 0.0E+00 0.0€+00 0.0£400 0.06£4+00 0.0E+00 0.06£+00
‘IPo-212 42 7.4E£-01 - 1.26-01 1.4E+00 1.8£-01 - 1.6£-01 5.26-02 1.4E£+02 1.06-01 0.0£+00 1.6€-02 1.9E-0t 0.0€ +00 2.4E-02 0.0£+00 2.26-02
Bi-212 41 VAE-O1 - 1.0€-01 bl 2.1e-02 5.06-02 1.3E+402 1.9€-02 0.0£400 0.0E+00 0.06400 1.36-02 0.0£+00 0.0£+00 2.86-03
0~212 27 - - = - = - = = 3.3-02 8.76+401 0.0£400 0.0E+00 0.0E+00 0.06+00 0.0£400 0.0€ +00 0.06+00 0.0E+00
11-208 16 ~ -~ — — - - ~ - 2.0E~02 5.26+01 0.0E+00 0.0E+00 0.0E+00 0.0€+00 0.0£+00 0.0E+00 0.0E400 0.0E+00
[sus | "9.36+01 || 0.OE00 |: 8 7E400 | 14E02 |52, 57601 =2 1E+D1
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OFF TRUCK LOADING SITE

ANNUAL AIR PARTICULATE DOSE

AT 0.1 MILE BOUNDARY

[Ratio sp Activity= 2.4E-06 |g/pg from final Generic €IS on Uranium Miling

Arborne Dust= 512 lpg/m~3

% Dust Applicable= 5 |percent Jeasm on he location of exposure

§ hrs Exposed= ) 4 Ims/day

§ People Exposed= 1

§ Oays Yi Exposed= 365 |days/yr

air_intake Rule= 1.2 [m~3/hr Based on STANDARD MAN working light

50_YEAR COMMTTED DOSE EQUIVALENT FACTORS —— rem/iCi INTAKE
LUNGS GONADS | R MARROW | BONE SURF] KIDNEYS LMVER SPLEEN CEDE. CONC.AIR | CONC.IN
ISOTOPE pCl/q Rem/pCl | Rem/iCi | Rem/pCi | Rem/iCi | Rem/iCi | Rem/yci Rem/iCl | Rem/yCl § Pcl/m=3 Pci/yr
Ra-226 254 5.9E+01 2.6E+01 7.9£+00 1.6£~-02 2.7E401 1.6E+00 0.0E +00 0.0£+00 7.76-01 0.0E+00 0.0£4+00 2.2€~-01
Rn-222 254 - = = - - - - - 1.6€-02 2.7€40% 0.0€+00 0.06£+00 0.0E400 0.0£400 0.0£ +00 0.0£400 0.0E+00 0.0E+00
Po-218 254 - - - - - - ind - 1.6E-02 2.7€401 0.0£+00 0.0E+00 0.0€+00 0.0£+00 0.0£400 0.0E+00 0.0£4+00 0.0£+00
Pb-214 206 5.66-02 —~ - = - = - 6.7£-03 1.3E-02 2.2€40) 1.2£-03 0.0€£+00 0.0E+00 0.0E+00 0.0E+400 0.0E400 0.0£+00 1.5€-04
foi-21¢ 173 4.8E-02 - - - 1.6€-02 - - 6.3¢-03 1.16-02 1.9€+401 8.9€-04 0.0£4+00 0.0 +00 0.0£+00 3.06-04 0.0E+00 0.0£4+00 1.2E-04
Po-214 173 - - - - - - - - 1.1€-02 1.9E+01 0.0£+00 0.0£+00 0.0£4+00 0.0£+00 0.0£+00 0.0£4+00 0.0€+00 0.0£400
Pb-210 173 - - 1.4E401 2.0E+02 2.6£40% 5.6£+401 - 1.3£4+01 1.1€~02 1.9€401 0.0E +00 0.0£+00 2.66-01 3.7e+00 4 .8E-01 1.0E+00 0.06£+00 2.4E-01
Bi-210 173 1.6€ +00 - = - 2.1E-01 - - 1.9€-01 1.1£-02 1.96401 3.06£-02 0.0E+00 0.0E+00 0.0€+00 3.9€-03 0.0€+00 0.0£+00 3.5€-03
Po-210 173 4 8€401 - - - 2.4E401 4.4£+401 8.1E400 8.1€+00 1.1€-02 1.9€+01 | 89E-01 0.0E+00 0.0€+00 0.0£4+00 4.5€-01 8.26-01 1.5€-0t 1.56-01
Ra-228 183 276401 - 2.7€+00 - - - - 4.2€400 1.1€-02 2.0E401 §5.36-01 0.0E+00 5.3£-02 0.0£+00 0.0£+00 0.0E+00 0.0£400 8.3€-02
Ac—228 w3l 9.3€-01 - 4.16~-01 5.26+00 - 1.4€+400 - 29E-01 1.1€-02 2.0£401 1.8€-02 0.0£+00 8.1E-03 1.06-01 0.0E+00 2.8E-02 0.0E+00 5.76-03
Ih—-228 INO DATA 35€+02 4.1£+402 526403 JAE+02 0.0E+00 0.0£400 0.0£ 400 0.0€+00 0.0E+00 0.0€+00 0.0£400 0.0£400 | 0.0E+00 0.0£400
Ro--224 44 24€400 - - - - - - 2.9£4+00 2.76-03 4.7€400 1.1E€-02 0.0€4+00 0.0£+00 0.0£E400 | 0.0E+00 0.0£+00 0.0€4+00 1.4£-02
in—-220 44 - - - = - - - - 2.7€-03 4.76+00 0.0E+00 0.0£+00 0.0E+00 0.0£400 0.0£ +00 0.0£4+00 0.0£+-00 0.0£+00
Po~216 44 - It - = — - - - 2.7€-03 4.7E4 00 0.0E+00 0.0€+00 0.0E+00 0.0E+00 0.0£+00 0.0E+00 0.0£+00 0.0E+00
Pb~232 42 7.4£-01 - 1.26-01 146400 1.86-01. - 1.66-01 2.6E-0) 4.5E400 3.36-03 0.0£+00 5.4€-04 6.3£~-03 0.0E+00 8.1€-04 0.0E+00 7.2E-04
Bi-212 41 1.4E£-01 - 1.06-01 = 2.1E-02 2.5£-03 4.4E400 6.26-04 0.0€+00 0.0£+00 0.0£+00 4.46—04 0.0£+00 0.0E+00 9.3£-05
Po-212 27 - - ~ - - = = - 1.7€-03 2.9E400 0.0E+400 0.0£ +00 0.0£+00 0.0£+00 0.0£4+00 0.0E+00 0.0£+00 0.0£400
11-208 16 ~ - ~ - - ~ — —- 9.86-04 1.7E400 0.0E4+00 0.0£400 0.06+00 0.0£400 0.0£+00 0.0£400 0.064+00 0.0E+00
1—sm—-_,'ﬂ:. S TE00 | U0ED0 026
| I ) |
| ! | ' i
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OFF TRUCK LOADING

SITE

ANNUAL AIRPARTICULATE DOSE

AT 0.6 MILE RESIDENT

Ratio sp Aclivity= 2.4E-06 |g/pg Feom tinal Generic EIS on Uranium Milling

Airborme Dust= 512 |pg/m~3

% Dust Applicables= 0.83 |percent lBosed on the tocation of expasure (5%*.1/.6)

{ hrs Exposed: 4 |brs/day
14 _People Exposed= 1

} Days Yr Exposed: 365 |days/yr

Air Intoke Rote= 1.2 {m~3/hr sed on STANDARD MAN working light

S0~YEAR COMMITTED DOSE  EQUIVALENT FACTORS —— rem/iCi INTAK
LUNGS GONADS | R MARROW | BONE SURF| KIDNEYS LVER | SPLEEN CEDE. | concar | concin | LUNGS: | GOM oW Bott SLIIF

1ISOTOPE pCi/g Rem/Ci | Rem/yCi | Rem/Ci | Rem/yCi | Rem/uCi | Rem/iCi | Rem/iCi | Rem/yCi § Pci/m~3 | Pcifys oemAyr | miem ‘miem/yr

Ra-226 254 5.9€+01 2.8E+0% 7.9€+00 2.66-03 4.5£+00 2.7E-01 0.0£+00 0.0E+00 1.36-01 X 0.0E4+00 3.6£-02
Rn—222 254 - - - - = - - - 2.6£-03 4.5£4+00 0.0E+00 0.0E+00 0.0£400 0.0E+00 0.0£+00 0.0£+00 0.0£+00 0.0£+00
Po-218 254 - ~ - = = - - - 2.66-0) 4.5£400 0.0 +00 0.0£+00 0.0E+00 0.0E+400 0.0£+00 0.06+00 0.0E+00 0.0E+00
Pb-214 206 5.6E£~02 - = - - = - 6.26-03 2.1£-03 3.7€400 2.1€-04 0.0E+00 0.0E+00 0.0€+00 0.0£+00 0.0E+00 0.0£+00 2.5£-05
Bi-214 173 4.86-02 - - - 1.6£-02 - - 6.3£-03 1.8£-03 JAE+00 1.5€-04 0.0£4+00 0.0E+00 0.0E+00 4.9E-05 0.0£+00 0.0£+00 1.9€-05
Po-214 173 - - - ~ = = - - 1.86-03 3AE+00 0.0E+00 0.0£+00 0.0£+00 0.0E+00 0.0E+00 0.0£+00 0.0E+00 0.0E+00
Pb—210 173 - - 146401 2.0€+02 2.6E+01 5.6£ +01 - 1.36+01 1.8€-03 3.1E+400 0.0€+00 0.0£+00 4.3£-02 6.2E6-01 8.0£-02 1.26-01 0.0E4+00 4.0E-02
8i—210 173 1.6E+00 - - - 2.1£-01 - - 1.9€-01 1.8£-03 3.1E+00 4.9€-03 0.0€+00 0.0£ +00 0.0€+00 6.5€-04 0.0E+00 0.0£4-00 5.9€—-04
Po-210 173 4 8E+01 - - - 2.4E+01 4.46+01 8.1E+00 8.1E+00 1.8£-03 3.E+00 1.56-01 0.0£+00 0.0€+00 0.0£4+00 7.4£-02 1.46-01 2.56-02 2.56-02
Ra—228 183 2.7E+01 — 2.76+00 - - - - 4.2€400 1.96-03 3.3€+00 8.8£-02 0.0£+00 8.8E-03 0.0t +00 0.0E+00 0.0E+00 0.0E+00
Ac—228 183 9.3€-01 - 4.1E-01 5.2£+00 - 1.4E+00 - 2.9E-0) 1.9E~-03 3.3E+00 3.0£-03 0.0£+00 1.3£-03 1.726-02 0.0£+00 4.6E-03 0.0£+00

Th—-228 INO DATA 3SE+02 4.1E402 526403 3.1E402 0.0£+00 0.0£+00 0.0£400 0.0E+00 0.0£+00 0.0E+00 0.0E4+00 0.0E400 0.0£+00

a-224 44 2.4E+00 - - - = - - 29E+00 4.5£-04 7.9£-01 1.96-03 0.0€ +00 0.0£+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Rn—220 44 - - - = - - - - 4.56-04 7.9E-01 0.0£+00 0.0€+00 0.06+00 0.0E+00 0.0£+00 0.06+00 0.0E+00

Po-216 44 - — - = - - - - 4.5E-04 7.9£-01 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0£+00 0.0€+00 0.06400
Ph~-212 42 7.4E-01 = 1.26-01 1.4E400 1.8£-01 - 1.6E-01 4.3E-04 7.5£-01 5.6E-04 0.0E+00 9.0E-05 1.1£-03 0.0E+00 1.4E-04 0.0£+00
Bi-212 41 L4E-01 - 10E-01 - 2.1E-02 4.2E-04 7.36-01 1.06-04 0.06+00 0.0E+00 0.0£+00 7.3£-05 0.0£+00 0.0E+00
Po—212 27 - = - = - - - - 2.66-04 4.86-01 0.0€ +00 0.0£+00 0.0E+00 0.0£+00 0.0E+00 0.0E+00 0.0E4+00

11—208 16 - - ~ — - - — - 1.6£-04 2.96-01 0.0E+00 0.0£400 0.0£+00 0.0E+00 0.0£+00 0.0£+00 0.0E+00

[ sum. [ "526-01] 0o€s00] 546021 76601 | “veE-01 [ 21601 256-02°




(43 |

UNLOADING AND EMPLACEMENT WORKER

ANNUAL AIR PARTICULATE DOSE

Iratio sp Activity= 24£-06 |9/pq fFrom finol Generic €15 on Uranium Milling

Airborne Dust= 512 jpg/m~3

% Dust Applicable= 100 fpercent sed on the locallon of exposure

}4 s Exposed= 4.8 jhys/doy 4+{4°60/400)

J People Exposed= 1

{ Doys Yr fipose; 300 [doys/yr

Air_Inlake Rote= 1.2 {m~3/he Jﬂaud on STANDARD MAN working lght

SO-YEAR COMMITIED DOSE EQUIVALENT fAC'm:RSS -— uméﬁi INTAKE
LUNGS GONADS | R MARROW | BONE SURF| KIONEYS UMVER SPLEEN CE.DE. CONC AR CONC.IN

ESOIOP[ _pCi/g Rem/iCi | Rem/yCi | Rem/iCi | Rem/iCi | Rem/iCi | Rem/iCl § Rem/iCi | Rem/pCi | Pci/m~3 Pcifyr (1
IRa—226 254 S5.9E+01 2.8€+01 7.9€+00 JANE-O0 5.4£402 3.2E401 0.0£400 0.0+00 1.5€+01 0.0£+00 0.0£+00 0.0£400 4.3E+00
Rn~222 254 - - - - - - - - 3.96-01] sa4cv02| oof+o0| o00E+00| 00E4+00]| 00F+00 | 00E+00 | 00£+00 | 0.0E+00 | 0.0€+00
Po-218 254 - - - - - - - - 396-01 | S4E+02 ) oofs+00] 00£400) 00£+00)] O0E+00 ] 00F400 | O0OE+00} 0OE+00 | 0.0£+00
Pb—214 206 | 5.6E-02 - - - - - - 676-03 | 256-01| 44e+02] 24£-02| oo£+00| ooe+oo| ooe+00| ooc+0o| ooc+oo| ooero0| 29e-03
Bi~214 173 | 4.86-02 - ~ - 1.66-02 - - 63€-03f 21601 | 376+02| 1686-02 | 0OC+00{ 006400 | 00£400] 596-03| 006400 | 006400 | 2.3¢-03
Po-214 173 - - ~ - - - - - 216-01 | 376402 | oo£+00] 0.0£400 | 006E+00 | 0O0E+00] O0OE+00 | 0.0F+00 | 0.0E400 | O.OE+00
Pb—210 173 - - 1.4E401 2.06+02 266401 5.6E401 - 1.30+014 2.1€-01 376402 0.0£+00 0.0E400 3.1E+00 7.36+01 9.6€+00 2.1E401 0.0€£+400 4.86400
Bi-210 173§ 16£400 - -~ - 2.1£-04 - - 3.9E-01 ] 296-01 | 376402 ] S596-01] 00£400]| OOE+00] O0O0E+00) 7.76-02 ] 0OE+00 ] 0.0£+00 | 7.0e-02
Po-210 173§ 48E401 - ~ - 246401 | 44401 | sa£+00]| saEv00 ] 29€-01 ] 376+02] veer01 | o0o0€v00| o0o0E+00]| ooE+c0 | BBE+00 | 1.6E401 ]| 3.06+00 | 3.0€+00
) { ooe+00| o0€+00
[Ra—228 18) 2.76+01 - 2.7€400 - - - - 426400 2.26-01 3.9£402 1.06+01 0.0€+00 1.0£+00 0.0£+400 0.0£+00 0.0E+00 0.0£400 1.6€+00
AC-225 183 9.3£-01 - 4.1€-01 S5.26400 = 1.4€400 - 2.9€-01 2.26-01 3.9£+02 3.6E~01 0.0£+00 1.6£-01 2.0E+00 0.06£+00 S5.4€-01 0.0£400 1.1E-01
1h-225 No_DATA 3.56+02 416402 | 5.2€403 3.1£402 ] 006400 | 00£400] 00E4+00 | 006400 | OOE+00 | 0.0£400 | 0.0£400 | 0.0£400 | 0.0E400 | O.0£4+00
Ro-224 44 2.4E400 - - 2.9£+00 5.4€-02 9.3t+01 2.26~01 0.0E+00 0.0£400 0.0 +00 0.0£400 0.0E400 0.0E+00 2.7€-0)
an-220 44 5.4E-02 9.3(+01 0.0€+00 0.0E 400 0.0€ + 00 0.0£+00 0.0£400 0.0£+00 0.0€+00 0.0£+00
Po—216 44 - S5.4€-02 9.3€+01 0.0£+00 0.0€£+400 0.0€+00 0.0£400 0.0E+00 0.0£+00 0.0€+00 0. 0Et 00
'b-212 42 ] 7.4E-01 - 1.x-01 | 1.4€400 1.8£-01 - 166-00 | s26-02 | eoc+01 | 666-02 | 006400 | 1.x-02 [ 1.26-01 ] 00E+0D | 1.6€-02 ] O00E+00 | 1.4£-02
Bi—212 4] re-or - ).06-03 236-02 | 506-02 | 876403 | 1.26-02) 00E+00 ) 0.0£+00 | 00£400  B.JE-03 | 0.0E400 | O0.0E400 1 1.8E—0)

0-212 28 - {1l- 1 -1 -1 -4 -1 1 - 3.X-02 I sze+an 00£+00 | 006400 | 0.0€+00 | 0.0€+00 | 00E+00 | 0.0£+00 | 00£400 | 0.0E4+00
1208 w - r - 1 -1 -1 - 1T -1T- 206-02 1 346401 | 00£+00 | 006400 | 006400 | ooc400| oocrco| ovocron | ooerco | ooetroo

CsuMe E eigiol] ooevo0 [ edeion | eaevoi Free¥or | y7e+0i [Yi30es00 | S14Esby
| | 1 '
] I | ] ] I i ! ] | !
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ALL UNI.GM!?}N(BG ANDEMPL CEMENT WORKERS
TOTAL ANNUAL AIR PART&LATE DOSE

JRatio sp Activity= 2.46-06 |g/pq From finol Generdc EIS on Uranium Milling
IN‘rhomc Dust= 512 'm~3
Dust Applicable= 100 fpercent d on the location of exposure
§ hus Exposed= 7.2 jws/day +{6*120/600)
People Exposed= S
£ Days Yr Exposed= 365 Jdays/ye
Air Intoke Rate= 1.2 [m~3/he JBased on STANDARD MAN working fight
50-YEAR COMMITIED DOSE EQUIVALENT FACIOQ —— rem/pCl INTAKE!
LUNGS CONADS | R MARROW | BONE SURF| KIDNEYS LIVER SPLEEM CEDE. CONCAIR | CONC.IN

{SOTOPE pCi/q Rem/iCi | Rem/pict | Rem/ici | Remn/pci | Rem/yCl | Rem/uCl | Rem/jCl | Rem/yCl Pcl/m™3 Pci/yr ‘mierm/y

Us-226 254 5.9£+01 2.8£+01 7.9€400 3.1€-01 4.9€+03 29402 0.0€+00 0.0£+00 1.4€402 0.0£+00 0.0£4+00 0.0€+00 J.9E+01
Rn-222 254 - - = - - = - - 3.€-01 496403 | oof+00] o0of+00] 00£400 ] OOE+00| 00E+00 | OOE4+00] O0.0E+00) 0.0£400
Po—218 254 - - - = - - - - J.AE-01 4.9£4+03 0.0£+00 0.0E +00 0.0€+00 0.0€+00 0.0E +00 0.0£+00 0.0£+00 0.0E£400
Pb-214 206 5.6€-02 - - - -~ - - 6.2€-03 2.5£-01 4.06+4+03 2.2E-01 0.0€+00 0.0 +00 0.0E +00 0.0E+00 0.0€+00 0.0£+00 2.7€-02
Bi~214 173 4.8€-02 - - - 1.6£~-02 - - 6.3€-03 2.1E-01 34403 1.6£-01 0.0€+00 0.0E£+00 0.0£+00 5.4£-02 0.0£+00 0.0£+00 2.1E-02
Po-214 173 - - - - = - - - 2.1E-01 3.4€403 0.0£+00 0.0£400 0.06+00 0.0E+00 0.0£400 0.0£+00 0.0E+00 0.0€+00
Pb—210 173 - = 1440V 206402 2.6E+01 5.6£+01 - 1.36+01 2.1€~-0% 3.4E+40) 0.0E+00 0.0£+00 4.7€4+01 6.7€402 8.7€401 1.9€+02 0.0£+00 4.AE4+01
Bi-210 173 1.6£400 - - - 2.1E-01 - = 1.9€~-01 2.6-01 J.4€40) 5.4E+400 0.0£+00 0.0E+400 0.0£+400 7.06-01 0.0E+00 0.0£4+00 6.4£-01
Po~210 173 4.8E401 - - - 2.4€+01 446401 8.1€+400 8.1£+400 2.1E-01 | - 3.4E+403 1.6€£+02 0.0E400 0.0 +00 0.0€+00 8.0E4+01 1.56£402 2.7€401 2.7€+01

0.0E+00 0.0£+400

Ro-228 183 ) 2.7€+01 - 2.7€400 - - - - 426400 § 2.2E-01 356403 | o96£+401 | 0.0€+00 | 966400 F OOF+00 | O.0E+00 | O0.0E+00 | OOE+00 | 1.5E+01
Ac—228 183 9.36-01 — 4.1E-01 5.2€+00 - 1.4€+00 - 2901 2.26-01 3.5€+03 336400 0.0€ +00 1.5£+00 1.8E+0t 0.0€400 5.0E+00 0.0£400 1.0£+00
Th—-228 NO DATA 3.5€+02 4.1€+402 5.2€+03 31402 0.0£+00 0.0E£+00 0.0£400 0.0£+00 0.0E400 0.0£400 0.0£+00 0.0£+00 0.0E+00 0.0E+00
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A3.0 RADON-222 AND RADON-220 (THORON) DOSE TO THE LUNG

The dose from inhalation of radon and thoron gases was estimated using the following approach
(1) A specific flux ratio of 1 25222 per 222222

"= per === was tested and 1’“" mper’a‘:‘mwas used

(2)  All the filter cake is assumed to be exposed at the same time
(3)  Theconservative ratio ===, 0325 =

Redon e

for both radon and thoron (from Grand Junction

Project)
(4)  Thus the average estimated radon and thoron concentrations from the filter cake are
e
pCz ...1..‘ pCl/l pCl
Con=254=— pC 7 x0.03 = =7.6
Ci e Cill Ci
P l .2~ P 1 p 3
Coy =44 == 1 x0.03 5= 135

where the maximum measured concentration of Ra-224 in the filter cake is 44 =

A3.1 Truck Loading Operation

A3.1.1 Occupational Radon and Thoron Doses

The combined radon.and thoron dose rate to the lung (DR) is

(7.6+1.3) 5 x—g X 0.7 0 X 202 x
DR= 1002

170-»’37)( 103;:

|
_0440mrem abor hrs
year

where o=} daughter equilibrium factor (assume radon & thoron remain for 3 minutes)
1
20 = Quality factor to translate from rad to rem for alphas

170 = hours/working level month
The individual maximum annual lung dose for the truck loading operation is

D= 0440”‘”"' xsooﬂr=264’";i"'

(CEDE.=317mrem]
and the total annual occupational dose to all workers at each power plant facility is

D= 0440””"'x730—x3 9636"'””‘

[CEDE.=1124 mrem]
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A3.1.2 Offsite Non-Occupational Radon and Thoron Doses

The radon and thoron doses to the lungs of an occupant of the nearest residence, at 0.6 miles from
the filter cake, is determined from:

mrem i P o mrem
DR =0.440 {3168}':] =39x10 e

The assumptions used to calculate the residents’ exposure are:

. Resident spends 100 percent of the time on their property; 75 percent inside the
house and 25 percent outside
. Radon and thoron levels inside the house are one-half of those outside

The radon and thoron levels decrease as a function of ; Where r is the distance from

the filter cake.
The indoor dose (D)i is therefore:;

D) = 1sdayx3655-“9'ix39 10"’"’;”'x05 00013”"""‘
the outdoor dose (D)o is:
days _mrem mrem
(D)z-6dayx365 x3.9x10 ” ———=0.00085 year

The total radon and thoron dose to the lungs of the closest resident to the power plant site is 0.002 ”",.T':

[(CEDE.=0.0003 mrem].
A3.2 Transport of Filter Cake to Monofill Facility

Radon and thoron doses during the transport of the filter cake to the Monofill facility will be negligible
because any gaseous releases from the truck will be rapidly dispersed and deleted.

A3.3 Unloading and Emplacement of the Filter Cake
A3.3.1 Occupational Radon and Thoren Doses

Using dose rate of:

mrem Labar hrs for the 4 hr/day period of truck unloading
hr year

and a dose rate of:

mrem} Labor hrs  for the remainder of the day,

DR =0.440

year

based on the conservative assumption that crusting of the surface of the emplaced fitter cake and
other dust suppression methods reduce emanation by 80%, gives an individual occupational lung
dose of:

DR = 02x|:0 440

mrem mrem

D =0.440 X 1200—+0{0 440 ><1200----I

mrem

D =634 [CEDE.=76 mrem|
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and the total annual occupational dose to all workers at the Monofill facility is:

D = 0.440 70 x4x3655'-x5+o.z{o.440”""" xsxsssi’-l X5
hr yr hr yr
D =4496.s’";”' [CED.E.=540 mrem ]

A3.3.2 Offsite Non-Occupational Radon and Theoron Doses

Since the concentrations of radon and thoron in the air will be reduced to essentially background
as a result of dispersion and dilution in the 2.0 mile distance to the Elmore Desert Ranch, lung doses
from this source at this nearest residence are negligible.
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APPENDIX F
PRELIMINARY DRAINAGE CALCULATIONS
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APPENDIX G
ACOUSTICAL DEFINITIONS

Temm
Ambient Noise Level

A-Weighted Sound Level, dB(A)

Community Noise Equivalent Level,
CNEL

Decibel, dB

Equivalent Noise Level, Leg

Definition

The composite of noise from all sources near
and far. The normal or existing level of
environmental noise at a given location.

The sound pressure level in decibels as
measured on a sound level meter using the
A-weighting filter network. The A-weighting
filter deemphasizes the very low and very
high frequency components of the sound in a
manner similar to the frequency response of
the human ear and correlates well with
subjective reactions to noise. All sound
levelsin this report are A-weighted.

CNEL isthe average sound level during a
24-hour day and it is calculated by adding
5 decibels (dB) to sound levels in the
evening (7 p.m. to 10 p.m.) and adding
10 dB to sound levels in the night (10 p.m.
to7am.).

A unit describing the amplitude of sound,
equal to 20 times the logarithm to the base 10
of the ratio of the pressure of the sound
measured to the reference pressure, which is
20 micropascals (20 micronewtons per
square meter).

The average A-weighted noise levels during
the measurement period.
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INTRODUCTION

ERC Environmental (ERCE) Biological Services group surveyed the Monofill project site
to determine the area’s biological resources and to evaluate the impact of the proposed
landfill. The study addressed the presence or absence of significant biological features on
the site and the degree to which the proposed project would affect those resources.
Significant biological features are defined here as plant or animal species of rare and/or
endangered status, depleted or declining species, and species or habitat types of limited
distribution. Nomenclature used throughout this report conforms to Munz (1974) for
plants, AOU (1983) for birds, Jennings (1983) for reptiles and amphibians, and
Jones et al. (1982) for mammals.

GENERAL SURVEY METHODS

A general reconnaissance of the Monofill project area was made by ERCE biologists Elyssa
Robertson and Philip Unitt from 6:30 am to 1:45 pm on 23 March 1989. The biologists
surveyed the site on foot, by walking in and out along the proposed access route and by
transecting the north half of Section 33 in four approximately equally spaced east-west
transects. All plant species observed were noted, and the one sensitive species found was
plotted on a copy of an aeria photograph of the project area. Vertebrates were noted and
counted.

Consultation with the staff biologists of the Bureau of Land Management (BLM) El Centro
area office was conducted prior to field sampling efforts. The need for additional site-
specific field data was identified for the flat-tailed homed lizard (Phrynosoma mcallii)
(BLM 1989). Focused surveys for sensitive plants were not considered necessary given
Site location, characteristics, and the general habitat quality onsite. The flat-tailed homed
lizard surveys were conducted in accordance with BLM and California Department of Fish
and Game (CDFG) approved methodologies and surveys did not proceed until BLM staff
judged lizard activity levels to be suitable for study purposes.

The basic technique employed for the flat-tailed homed lizard survey was the section search
referenced here as the triangular transect (CDFG 1989). The methodology required
includes walking a triangular route for 1 hour through a 2.59 kM2 area (section). The
triangular transect consisted of 0.9 mi on one side and 0.8 mi on the remaining two sides
for atota of 2.5 mi of transect. All transects were oriented 0.1 mi in from a section comer



using a Silva pocket compass, and measured with a 50 m tape. The purpose of the
triangular search is to provide a comparable index of relative abundance by section over
time and throughout the Colorado Desert. Triangular transects for the Monofill project
were conducted by Vincent N. Scheidt on June 28 for Sections 27 and 28 from 7:20 am -
10:03 am and June 29 for Section 33 from7:54 am - 8:54 am.

GEOGRAPHI CAL LI1M Ts OF THE STUDY AREA

The Monofill project site is located approximately 12 miles (19.3 km) west of the City of
Westmorland and 4 miles (6.4 km) south of the Salton Sea in the County of Imperial.

The proposed project would develop 160 gross acres of privately owned land in the
northeast quarter of Section 33, Township 12 South, Range 11 East. The proposed site is
currently vacant, unirrigated desert land that is sparsely vegetated and slopes gently toward

the northeast. State Route (SR) 86 is 1.25 miles (2km) to the north. The area north and

east of SR-86 isirrigated cropland. This survey covered the entire northern half of
Section 33, however the project is only in the north-eastern quarter of Section 33

(Figure 1).

VEGETATI ON

The project area supports an open creosote bush scrub (Holland 1986) (Figure 2).
Creosote bush (Larrea tridentutu) is the dominant shrub; the smaller burrobush (Ambrosia
dumosa) and all-scal e saltbush (Atriplex polycarpa) are also common and dispersed among
the creosote bushes. Mormon tea (Ephedru trifurca) and dalea (Psorothamnus sp.) are
present but are less frequent. Honey mesquite (Prosopis glandulosa) occurs onsite on
approximately 12 to 15 poorly formed or disturbed mesquite hummocks. There are
numerous well-developed mesquite hummocks approximately .5 - 1 mile south of the
project site near the south-east comer of Section 33.

Severa washes cross the project area and generaly drain to the northeast. The margins of
these washes support additional plant species such as desert mat (Coldenia plicata), alkali
goldenbush (Haplopappus acradenius ssp. eremophilus) and Salton milkvetch (Astragalus
crotalariae). Approximately 20 percent of the north half of Section 33 consists of stony
ground devoid of vegetation, with a scattering of rigid spineflowers (Chorizunthe rigida).
Nonnative forbs and grasses (canary grass, Phalaris minor; woolly plantain, Plantago
insularis; London rocket, Sisymbrium irio; yellow sweet clover, Melilotus indicus) are

H2
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sparsely distributed throughout the project area. The paucity of annuals or herbaceous
perennials seen (e.g., desert lily, Hesperocallis undulata; desert sunflower, Geraea
canescens; Cryptantha sp.) may be due in part to the dryness of the preceding winter.

The vegetation along the access route does not differ from that in the north half of
Section 33 except within 0.1 mile of Highway 86. There the alkali goldenbush and
nonnative grasses and forbs grow somewhat more densely as a result of water occasionally
accumulating behind the levee protecting the highway. Shrubby tamarisks (Tamarix sp.)
are also growing in thisarea. Attachment A lists al plant species observed on the
proposed site and along the access road

W LbLI FE

The density of populations of most animals in creosote bush scrub, especialy in scrub as
sparse as that of the project area, is very low. Also, many of the animals of desert scrub,
particularly the mammals, are nocturnal. Therefore, only afraction of the species occurring
in that habitat can be detected on any given diurnal biological survey.

Birds

Five bird species were seen during the survey. Four of these were migrants or winter
visitors; only the mourning dove (Zenaida macroura), of which one was seen along the
access route near Highway 86, probably nests in or near the study area. Also, three of the
distinctive globular nests of the verdin (Auriparus jlaviceps acaciarum) were found in a
mesquite near the access route; therefore, it is presumed that the species breeds in the
project area. Additional resident species that may occur in the project area sporadically or
in very low densities (the entire project area may be only part of the territory of asingle
pair) are the greater roadrunner (Geococcyx californianus), homed lark (Eremophila
alpestris leucansiptila), black-tailed gnatcatcher (Polioptila melanuralucida), Leconte’ s
thrasher (Toxostoma leconteii leconteii), house finch (Carpodacus mexicanus frontalis),
and Costa's hummingbird (Calypte costae). The lesser nighthawk (Chordeiles
acutipennis), a summer visitor that arrives usually about the end of March, probably nests
in the study area, asit lays its eggs on bare ground in creosote bush scrub. Though thereis
no suitable habitat for their nesting in the study area, the red-tailed hawk (Buteo
jamaicensis), Say’s phoebe (Sayornis saya), and common raven (Corvus corax) nest in the
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region and presumably forage in the study area regularly. Many additional species of birds
undoubtedly visit the site occasionally during migration or winter.

Mammals

A detailed determination of the mammals inhabiting the project areawould require nocturnal
survey. Only the desert cottontail (Syivilagus auduboni) was seen during the survey, aong
the proposed access route near Highway 86. Tracks and scat of the coyote (Canis latrans)
and kit fox (Vulpus macrotis) were also noted in the study area. Burrows of small

mammals such as the little pocket mouse (Perognathus longimembris), desert pocket mouse
(P. penicillatus), desert kangaroo rat (Dipodomys deserti), Merriam’s kangaroo rat
(D. merriami), cactus mouse (Peromyscus eremicus), and deer mouse (P. maniculatus)

were noted onsite. The round-tailed ground squirrel (Spermophilus tereticaudus) and
white-tailed antelope squirrel (Ammospermophilus leucurus) occur in the region and
possibly in small numbersin the study area. A large hole seen at the base of a mesquite
near the access route may be the entrance to aden of the coyote.

Reptiles

Four species of lizards were noted during the survey: flat-tailed horned lizard
(Phrynosoma mcallii), western whiptail (Cnemidophorus tigris), the zebra-tailed lizard
(Callisaurus draconoides), and the desert iguana (Dipsosaurus dorsalis). Additional
reptiles that may occur in the project areainclude the sidewinder (Crotalus cerastes), the
side-blotched lizard (Uta stansburiana), long-tailed brush lizard (Urosaurus graciosus),
leopard lizard (Crotaphytus wislizenii), common kingsnake (Lampropeltis getulus), night
snake (Hypsiglena torquata), and shovel-nosed snake (Chionactis occipitalis). The variety
of reptiles that may occur on the site is limited by the lack of rock outcrops and significant
sandy areas. Because of the lack of water, no amphibians are expected.

HiGH-INTEREST SPECIES/ HABITATS

Habitats

None of the habitat types represented in the study area (open creosote bush scrub, dry
washes, bare stony ground) is regarded as sensitive. Mesquite hummocks, considered

important by the California Department of Fish and Game (CDFG), are well represented in
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the southeast comer of Section 33 but not in the north half or along the proposed access
route. San Felipe Creek and San Sebastian Marsh, sensitive wetlands and home of the
endangered desert pupfish (Cyprinodon mucularius),lie 3 to 6 miles northwest to west of
the study area and would not be affected by the proposed project. Drainage from
Section 33 runs northeast where it is blocked by the levee protecting Highway 86 or
through culverts under the highway and into the Trifolium Canal. The site does not drain
toward or into the San Sabastian Marsh to the west.

Plants

High-interest plants include those listed by the U.S. Fish and Wildlife Service (USFWS
1985), California Department of Fish and Game (CDFG 1985), and California Native Plant
Society (Smith and Berg 1988). The CNPS listing is sanctioned by the California
Department of Fish and Game and essentially serves as its list of “candidate” species for
threatened or endangered status.

None of the plant species observed or expected to occur on the proposed site is currently
listed as endangered, threatened, or sensitive by the U.S. Fish and Wildlife Service
(USFWS 1985), the California Department of Fish and Game (CDFG 1985), or the
Cdifornia Native Plant Society (Smith and Berg 1988). There are, however, a number of
sensitive species that occur in the region surrounding the project site which have potential
to occur on site. These species include three federal candidates for listing, one of which is
state-listed as an endangered plant species. The status of these species aong with
comments on the species’ range, distribution in the region, and probability of occurring
onsite is listed below (see Attachment B for an explanation of CNPS listings and codes
and USFWS designations). Table 1 summarizes other sensitive plants known from the
region.

Ammobroma sonorae

Sand Food

USFWS: Candidate (Category C3c)

CNPSrating: List 1,2-2-2

This purple flowered root-parasite is found primarily within the Algodones Dunes and
adjacent sandy areas of the East Mesa of Imperia Valley. Itisalso found at asingle
location on West Mesa in the northeastern comer of Imperial County. The host species for



Table 1

SENSITIVE PLANT TAXA KNOWN FROM VICINITY OF

MONOFILL PROJECT SITE

State/Federa

Scientific Name CNPS List Code status Habitat

Astragalus insularis var. harwoodii 2 2-2-1 Dunes

Astragalus magdalenae var. peirsonii 1B 2-2-2 CE/C2 Dunes

Astragalus nutans 4 I-1-3 - SD Scrub
Calliandra eriophylla 2 3-1-1 - SD Scrub
Cassia covesii 2 2-1-1 - SD Scrub
Chamuesyce arizonica 2 2-1-1 - SD Scrub
Cryptantha costata 4 I-1-2 - SD Scrub
Cryptantha holoptera 4 I-1-2 - SD Scrub
Cynanchum utahense 4 [-1-1 - SD Scrub
Delphinium parishii ssp. subglobosum 4 [-1-2 - SD Scrub
Eucnide rupestris 2 3-2-1 - SD Scrub
Lyrocarpa coulteri var. palmeri 4 [-1-1 - SD Scrub
Mirabilis tenuiloba 4 [-1-1 - SD Scrub
Penstemon thurberi 3 221 - SD Scrub
Pholisma sonorae 1B 2-2-2 /C3c Dunes

Pilostyles thurberi 4 [-1-1 /C3c SD Scrub
Proboscidea althaeifolia 4 [-1-1 - SD Scrub
Xylorhiza orcuttii 4 2-1-2 /C2 SD Scrub
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this parasite include severa perennial shrubs: Coldenia palmeri, C. plicata, Eriogonum
deserticola, and possibly Pluchea sericea (WESTEC Services 1977) and appears on the
surface of sand dunes as a tarnish-gray form resembling the top of a mushroom. This
species was not detected onsite and would not be expected based on the lack of sandy
habitats.

Astragalus crotdariae

Salton Milkvetch

CNPSrating: List 4, I-I-2

This coarse and malodorous annual or short-lived perennial occurs on sandy flats and
desert fans. This species has been recorded at a number of locations on the West Mesa of
Imperial County and in particular was found south of Yuha Wash (WESTEC 198 1 b). Itis
also found in Baja California and adjacent Arizona. This speciesis associated with high
selenium content in the soil, and heavy concentrations of this element within the plant
makes this species highly toxic. Approximately 50- 100 individuals were detected onsite in
the numerous dry washes.

Astragalus lentiginosus var. borreganus

Borrego Milkvetch

CNPS rating: List 4, I-I-I

This purple-flowered perennial occurs on dunes and sandy valleys below 1000 feet
elevation in association with creosote bush scrub. Borrego milkvetch flowers from
February to May. This species would be expected based on the habitat onsite but was not
detected.

Pilostyles thurberi

Thurber’ s Pilostyles

USFWS: Candidate (Category C3c)

CNPS: List 4,1-1-1

This fleshy minute herb is parasitic on the branches of Psorothamnus emoryi in San Diego
and Imperia counties, southwest Arizona and Bgja California. Only the small brown
flowers and overlapping bracts are visible on the host plant. This species was not observed

onsite.
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Opuntia wigginsii

Wiggins Cholla

USFWS: Candidate (Category C2)

CNPS: List 1, 3-1-2

This shrubby (I-3 foot dm) cactus is associated with sandy soils in creosote bush scrub
habitat from eastern San Diego County to Arizona. This species was not detected onsite.

Animals

Tracks and scat of akit fox (Vulpes macrotis) was identified in the north-eastern quarter of
Section 33. This species probably utilizes the site for foraging and presumably resides in
the dense mesquite hummaocks to the south. This species is not listed by either state or
federa agencies, but is declining regionally (CDFG 1988), however, Williams (1986) does
not list the species as a species of specia concern. Other sensitive species known from
Imperial County occur in other habitats, either rocky hills (e.g., the desert bighorn sheep,
Ovis canadensis cremnobates) or more humid areas (e.g., the badger, Taxidea taxus, and
the Y uma cotton rat, Sigmodon hispidus eremicus). Certain scarce bats may occasionally
forage or migrate over the study area, but there are no suitable roosting sites (caves, mine
shafts, etc.), the resource critica to these species.

Of the many senditive species of birds occurring in Imperial County, all but five are
restricted to riparian or wetland habitats. None of the five that occurs in desert scrub was
observed during the field survey and the habitat in the project areais unsuitable or marginal
for al of them. None is listed as threatened or endangered by the CDFG or USFWS. The
prairie falcon (Falco mexicanus), athird-priority species of special concern to the CDFG
(Remsen 1978) nests in rocky hills and forages in creosote bush scrub, among other
habitats. The nearest suitable nest sites are at least 5 miles from Section 33, so the area
undoubtedly receives no more than very occasional visits by prairie falcons. The
burrowing owl (Athene cunicularia hypugaea), a second-priority species of special
concern, occurs sparsely in open creosote bush scrub in Anza-Borrego Desert State Park
but isfar more numerous in the agricultural areas of the Imperia Valley. No burrows or
squirrel colonies constituting habitat for the species were noted during the field survey, and
the area is either poor or unsuitable habitat for burrowing owls. The black-tailed
gnatcatcher (Polioptila melanura lucida), a second-priority species of special concern, is
common and widespread in the Anza-Borrego Desert and uncommon and localized to
mesquite thickets in the Imperial Valley. It inhabits creosote bush scrub but usually scrub
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containing a higher density of large shrubs than is found in the project area. Probably
black-tailed gnatcatchers occur in very low density in Section 33, as the habitat can be
regarded as only marginal for them. The Crissa thrasher (Toxostoma crissale
coloradense), athird-priority species of special concern, requires dense mesquite thickets,
so there is no habitat suitable for it near Section 33. Western Imperia County constitutes a
hiatus in the species’ range between the Imperial Valley and the westernmost colony in the
Borrego Valley. The LeConte's thrasher (Toxostoma leconteii Zeconteii) is regarded as a
third-priority species of specia concern by the CDFG but probably should be ranked
higher, asit occursin very low density (five pairs or less per square mile) even in prime
habitat, and much of itsrangeis subject to degradation by off-road vehicles.. LeConte's
thrasher occurs near the project area both to the north (near Salton City) and to the south
(south side of Superstition Mountain, P. Unitt, pers. obs.). It is the sensitive bird most
likely to occur in Section 33. For nesting, however, it uses either cacti (for protection) or
shrubs densely foliaged enough to conceal the nest. As both of these types of vegetation
are absent from the study area, the project area is unlikely to constitute more than a
peripheral portion of the territory of apair of LeConte’ s thrashers.

Two species of sensitive reptiles may occur on the site: the Colorado desert fringe-toed
lizard (Uma notata) and the flat-tailed homed lizard (Phrynosoma mcallii). Both are
regarded as species of special concern by the CDFG and as candidates for listing as
threatened or endangered by the USFWS. The Colorado desert fringe-toed lizard generally
prefers dunes and other habitats sandier than are found in the study area, but may occur
sparsely aong the washes. This species was not observed onsite. The flat-tailed homed
lizard is an uncommon resident of the Coachella and Imperial valleys in southeastern
Cdlifornia; southwestern Y uma County, Arizona, and south to the desert plains around the
Colorado River delta in northern Mexico (Stebbins 1954; Turner et a 1980). These areas
have received increasing levels of urban and agricultural development as well as increased
off-road vehicle traffic. Consequently, P. mcallii has been given state protected status and
is a candidate for state listing as endangered and classified as a Candidate 2 Category
species for the federal list of threatened and endangered species (CDFG 1988).

The flat-tailed homed lizard is a particularly secretive and cryptic animal. Individuals are
rarely seen. Therefore, detection of the animals relies on indirect means, namely presence
of scat. Phrynosoma scat is easily distinguished from other lizard scat in size, shape,
texture, and contents (almost exclusively ants).
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The habitat preferred by the flat-tailed horned lizard is “areas of low relief with surface soils
of fme packed sand, or [desert] pavement, overlain with loose, fine sand. The vegetation
is usually a simple association of creosote bush and bur-sage [*burrobush”] (Turner et al.

1980). The project area thus appears suitable for the flat-tailed horned lizard. Turner et a.

reported, however, that the habitat above the old shoreline of Lake Cahuilla (elevation

40 feet above sealevel) is more favorable for the flat-tailed homed lizard than lower aress.

Asthe study arealies at or below 50 feet below sea level, it is not anticipated to constitute
prime habitat. Turner et al. (1980) found flat-tailed homed lizard scat in Section 27,

immediately northeast of Section 33 and observed the lizards themselves near Highway 78,

just west of Highway 86. No flat-tailed homed lizard scat was reported by Turner in the
project site.

Within the project area three triangular transects were walked (Sections 27, 28, and 33).
The transects resulted in one P. mcallii scat per section (Figure 3). In addition to scat
identified, one individual P. mcallii was observed off the transects near the northeast comer
of Section 33. Anindex of relative abundance utilized by the BLM in assessing and
comparing homed lizard utilization of an areais asfollows:

RELATIVE ABUNDANCE INDEX

Low 1 to < 5 scat/person/hour
Medium 5t09 scat/person /hour
High >9  scat/person/hour

Using thisindex the sensitivity level of the project site overall islow with only one scat per
hour per transect.

IMPACTS

Construction of the Monofill facility would result in the loss of approximately 35 acres of
creosote bush scrub (area of access road plus developed portion of Section 33). Minor
additional acreage may be lost upon implementation of final grading design. The biological
significance of thisloss may be judged by its effect on the habitat as a whole and by its
effect on the component species within the habitat. The project’s impact on the habitat as a
whole is not considered significant because creosote bush scrub is not regarded as a
sensitive habitat due to the abundance of creosote bush scrub in the surrounding region,
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also because of the small proportion of the habitat in the vicinity to be eliminated by the
project, and because of the public (BLM) ownership of the surrounding land (possibly
affording some additional degree of protection).

The siteis at best only marginally suitable for sensitive animals such as the Colorado desert
fringe-toed lizard or LeConte's thrasher, and because these species are not recognized as
highly sensitive by government agencies, any minor effects would not be considered
significant.

The project’ simpact on the flat-tailed homed lizard is insignificant due to its relatively low
abundance index. Also, similar habitat providing suitable refuge for the flat-tailed horned
lizard exists on the adjacent BLM property.

The only sensitive plant species in the project area is the Salton milkvetch. Even though
some Salton milkvetch and suitable wash habitat would be eliminated by the project, this
loss is not considered significant because of the species’ low ranking in the California
Native Plant Society’ s hierarchy and the abundance of suitable habitat nearby.

MITIGATION

No significant biological impacts were identified for the proposed project. Therefore, no
specific mitigation measures are developed. However, recommendations are made to

curtail or reduce the potential for indirect effects to species degradation of surrounding

natural habitat:

All vehicles should remain on roads. No offroad vehicle travel should be
authorized without prior approval by BLM or CDFG.

Access to the project area should be controlled by gating.

Access roads should be paved to eliminate the amount of time the flat-tailed
homed lizards spend on roads and potentially reduce lizard mortality.

Screening should be put in the fence around the project site to reduce flat-tailed
homed lizard entering the landfill area and potentially reducing lizard mortality.
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« All construction work should be confined to the designated project area.
Construction staging areas should coincide with the project area.
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ATTACHMENT 1

FLORAL LIST FOR THE MONOFILL PROJECT

Family Ephedraceae
Ephedra trifurca

Family Asteraceae
Ambrosia dumosa
Geraea canescens

Haplopappus acradenius
Psathyrotes ramosissima

Stephanomeria sp.

Family Boraginaceae
Coldenia plicata
Cryptantha sp.

Family Brassicaceae
Sisymbrium irio

Family Chenopodiaceae
A triplex polycarpa

Family Fabaceae
Astragalus crotalariae
Melilotus indicus
Prosopis glandulosa
Psorothamnus sp.

Family Plantaginaceae
Plantago insularis

Family Polygonaceae
Chorizanthe rigida

Family Solanaceae
Lycium brevipes

Family Tamaricaceae
Tamarix sp.

Family Zygophyllaceae
Larrea tridentata

Family Liliaceae
Hesperocallis undulata

Family Poaceae
Phalaris caroliniana

Mommon tea

Burrobush

Desert sunflower
Alkali goldenbush
Velvet rosette
Stephanomeria

Desert mat
Cryptantha

L ondon rocket
All-scalesaltbush

Salton milkvetch

Y ellow sweet clover
Honey mesquite
Dalea

Woolly plantain

Rigid spineflower

Tamarisk
Creosote bush
Desert lily

Canary grass
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ATTACHMENT 2

CALIFORNIA NATIVE PLANT SOCIETY
LISTING AND SENSITIVITY CODE AND
FEDERAL CANDIDATE SPECIES DESIGNATIONS

Califormia Native Plant Society (1988
Lis 1 = Plantsof highest priority

List 2
List 3

List

1A
1B

Plants presumed extinct in California

Plants rare and endangered in California and elsewhere

Plants rare and endangered in California, but common elsewhere
Plants about which we need more information
4 =Plantsof limited distribution (A watch list)

CNPSR-E-D ode

Cla
Clb

C2a
C2b

C3a
C3b
Cic

R (Rarity)

1 = Rare, but found in sufficient numbers and distributed widely enough that the
potential for extinction or extirpation is low at this time.

Occurrence confined to several populations or to one extended popul ation.
Occurrence limited to one or afew highly restricted populations, or present in
such numbersthat it is seldom reported.

E (Endangerment)

1 =Notendangered _
2 = Endangered in aportion of itsrange
3 = Endangered throughout its range

2
3

D (Diswibution

1 = More or less widespread outside California
2 = Rare outside California
3 = Endemic to Cdifornia

FEDERAL CANDIDATE SPECIES DESIGNATIONS*

Enough data are on file to support the federal listing.
Enough data are on file to support federal listing, but the plant is presumed
extinct.

Threat and/or distribution data are insufficient to support federal listing.
Threat and/or distribution data are insufficient to support federal listing; plant
presumed extinct.

Extinct
Taxonomicaly invalid
Too widespread and/or not threatened

Source: Smith and Berg (1988)
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APPENDIX 1

SUPPORT INFORMATION
RADIATION DOSE ASSESSMENT FOR DISPOSAL OF GEOTHERMAL WASTES

This appendix provides support information for the assessment of tke radiation

sments were

"

impacts associated with disposal of the geothermal waste materiais. Asse
pertormed ior external gamma exposure, icr innalation cf suspended dus: Tom the
geothermal wastes, and for the release of radon from uncovered waste and for the site after

closure. Doses were estimated for the following categories of personnel:

« Truck drivers transporting material to the Mornofill Site.
. On-site workers at geothermai plants and the Morofill Site.

. Closest off-site resident at geothermal plant and Monofill Site, and site
boundary at Monofill Site.

The assessments were performed using dosimetry parameters, and meteorological and
radon diffusion computer codes published and used by federal regulatory agencies. The
Federal Guidance Report No. 11 (EPA 1988) dosimetry parameters were used for the
inhalation dose assessments. The atmospheric dispersion of dust was estimated using the
EPA PATHRAE performance assessment code (U.S. Environmental Protection Agency,
PATHRAE: A Performance Assessment Code for the Land Disposal of Radioactive Waste,
EPA 520/11-85-006). The assessments for release of radon were performed using the
RAECOM Computer Code (Rogers 1984). The analytical results used to characterize the
materials for this assessment are based on the data in Appendix E.

1.1 RADON_EMISSIONS

The projected emission of radon from the waste materials was determined using the
RAECOM computer code (Rogers 1984). This code was developed for the NRC and is used



by the NRC and the U.S. Department of Energy for designing the cover for uranium mill
tailings piles. The code uses input parameters of the radium concentration, the thickness of
the cover (can use several materials), the thickress arnd characteristics of the waste or source
marerial, and the moisture content of the various layers of materials. Anexample calculation

i s given as Table I-I. Table I-l indicates a Sux of about 20 pCi/sq. m-sec, for a cover of2 ft

of clay and 8 ft ¢fscil. The assessments are based on a conservative Ra-226 concertration

U)

of 250 pCi'g, a Ra-226 smanating power of 25 percent, and representative material densitie
and moisture contents. The material densities are based on measurements by Desert Vaile;
Company. The moisture contents are based on the noi sture of the material and assessments

of drainage curves for arid environments. Table I-2 provides a summary of the assessnents.
The relatable regulatory criteria specify the radon flux rom faciiities. Aithougn tke

1589 EPA Clean Air Ac: regulations (EPA 1989) do not specifcally cover this facility the
regulations are used as guides for developing the design and assessing releases.

1.1.1 Exposure to Radon

The radon fluxes from Table 1-2 were used to calculate atmospheric radon
concentrations for on-site workers and for off-site residents. Radiation exposure from radon
is primarily from its short half-life radioactive decay products, which are particulates and are
retained in the lung.

The concentration of the decay products may be given in units of “working level”(WL),
a measure of the potential radioactive decay energy from the decay products in a unit volume
of air. One WL is equal to 1.3 x 10° MeV/liter of potential alpha decay energy from the short
half-life decay products of radon. If the radon and decay products are contained such that
the decay products reach radioactive equilibrium, 1 WL is equal to 100 pC¥/1 of Rn-222. The
working level may be integrated over time to provide a unit of exposure, the working-level
month (WLM). This is defined as exposure to 1 W. for an occupational exposure time of one
month, about 168 hours.
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Tablel-1

Radon Flux Calculation (RAECOM Code)

INPUT PARAMETERS

Locatinn:

Material Description:

Number of Layers.

Radon Fiux Into Layer 1:
Surface Radon Concentration:
Layer 3 Adjusted to Meet Jerir:

Bare Source Flux (Jo) From Layer 1:

Impernal Valley
Density: 1.4 g/cm’
Moisture: 5% (Drv)
Cover: Zf 0 :lay,soil
Ra-226: 250 pCi/g

3

0.00CE+00 pCi/m™-sac
0.000E+00 pCifliter

20 + 0.01 pCi/m*-sec

259 pCi/m*-sec

Moisture
Thickness Diff. Coeff. Source (dry wit.
Laver (cm) (cm?/sec) Poros tv (pCi/cm’/sec) percent)
1 300 0.0447 0.48 10 3.8200E-04 5.00
2 61 0.0230 0.4000 0.0000E+00 7.00
3 10 0.0369 0.4000 0.0000E+00 2.00
RESULTS OF RADON DIFFUSION CALCULATION
Thickness Exit Flux
Laver (cm) (pCi/m?-sec)
1 300 100
2 61 64
3 243 20



Tablel-2
Summary of Radon Fiux Calculations

Cover Material

Material Moisture
Density in Waste Clay Soil Radon Flux
Site {g/ce) {% drv wt.) (ft) (ft) {(pCi/m*-sec)
GEOTHERMAL PLANT SITES
Normal Op 0.9 20 None None 158
MONQOFILL SITE
Operations
Normal 14 6.5 None None 245
Mitigated 14 20 Kone None 20
After Closure -
Design 14 5 2 2 76
Mitigated 14 5 2 8 20
Mitigated 14 5 2 1 10



The exposures to radon were based on the product (i.e., multiplication) of the following

values and parameters:

. Radon fluxes rom
. Conversion of fiux to atmospheric radon ccnceniration:
- On-site in area of waste: 0.03 pCil per pCi/m*s: based on
airborre corncentration over & largs plane source (see
Appendix EJ.
Off-site:
- Convert flux to an area source by multiplying the flux
tirmesthe area {10 acres is 40,470 m*. For examnple, the

flux of 245 pCi/sg. m-sec times the 10 acre area would
give a source term of about 10 million pCi'sec.

Atmospheric transport and diffusion, based on PATHRAE
model?, for virtual sources (corrects for an area versus a
point source), for Monofill Site and Turner 1969 for
geothermal plant site. The Chi/Q values for selected

calculations were:
- Monofill (10 acre site):

Resident at 2.2 mi--3.66 x 107 s/m”’
Boundary at 450 m--3.86 x 10 s/m®

Monofill (20 acre site;:

- Resident at 2.2 mi--3.39 x 107 s/m”
- Geothermal site; resident at 0.5 miles:

- 4.70 x 107 s/m®.

The radon concentrations (pCi/m®) were converted to working
level based on the ingrowth of the decay products. The
parameters were:

On-site workers 0.0006 WL per pCi/l, based on 6 percent
ingrowth of the decay products.

* PATHRAE Performance Assessment Code, U.S. Environmental Protection
Agency, EPA 520/11-85-006, 1985.



Off-site residents, etc; 51 WLM per exposure to 1 WL
continuously for a year (e.g., hours per year divided by
occupational hours in a month).

Table 1-3 provides a summary of the parameters and the WLM exzesures.

1.2 INHALATION OF SUSPENDED DUST

The inhalation dose assessment is based on the product or multipiication of the

following parameters:

. Source term for airborne concentration.
. Atmospheric Transport to man.

. Inhalation Rate for subject person.

. Time of exposure per year.

. Dose parameter for determining radiation dose, based on the amount of
material inhaled.

1.2.1 Inhalation Exposure at Monofill Site

The estimates for the source term were taken from Table 3.11 in Chapter 3. The
concentration for the on-site workers was based on a weighting of the 1-hr and 24-hour
maximum concentrations. The source terms for the site boundary and the nearest off-site
resident were based on estimating the rate of resuspension of dust, based on the 24-hr
maximum concentration in Table 3-11 (205 micrograms per cubic meter), an average wind
speed of 3.3 miles per hour (Chapter 3), and a mixing height of 10 meters (30 ft). The
estimated source term is 1.46 grams per second from the 10 acre site. The concentration of
radioactivity was then estimated based on the concentrations of radionuclides in the
geothermal waste material, Table 2.1 from Chapter 2, and an enrichment factor of 2.4, based
on resuspension of relatively fine grained material (Appendix E).
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The following items illustrate the calculation for the person projected to receive the

maximum on-site exposure:

* Airhorme dust based on 1-br max and 24-ar max concentrations.
. 230 pCig of Ra-226 in the waste material

3.4 ervichment factor for concentration in dust versus waste material
o E-6 micrograms/gram:; unit conversion factor

0.215 pCi/cubic meter

The atmospheric transport factor is one (1) for this example since the person is
assumed to be present where the dust is suspended. The time of exposure and inhalation
rate are combined for occupational exposureinto a single parameter 0f2400 cubic meters per

year.

The above concentration (0.215 pCi/ cubic meter) is multiplied by the combination
of time and inhalation rate (cubic meters of air per year for occupational conditions) and
the dose factor for the specific organ of concern (0.0596 mrem per pCi inhaled) to give a
dose from Ra-226 of about 31 mrem per year to the lung.

The dose calculations for both on-site exposures and the off-site resident expected to
receive the highest exposure are summarized in the spread sheet in Table I-4. Doses are
given for the different radionuciides, for the lung, the surface of the bone, and the whole-body
committed effective dose equivalent (CEDE). The CEDE is conventionally referred to as
EDE. The abbreviation EDE is used in the tables.

The CEDE is the effective whole-body dose due to the exposure of the whole-body and
the various organs of the body where radionuclides are deposited. EPA dose factors (EPA
1988) are listed in Table 1-4 and were used for the calculations. The rows identify the
individual radionuclides and the doses for lung, bone, or CEDE (EDE).

The following items describe the columns in Table 1-4. The columns are identified

across the top for referencing to the comments.
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| u \I ,
Table 1-4
Inhalation Dose C
A B D E ¥ G n | J K 1. M
Inhalation Duse (nrenvyr)
2000 HR 8760 LIR Concentration Source Onsite Rosbdeat Cnslie Offhlte Tutal Tatal
mrem/yr mrem/yr in Waste Term Exposure CHIGQ Eaposure Resldent Worker Resident
Nuclide Pathway (mrem/pCi)  (pCi/m (p(?ﬂm;; (pCig) (g/sec) (pClw’) (sechm’) (nremfyr)  (mrenv/ye) (mrem/yr) (mrem/yr)
Ra-226
LUNG 5.96k-02 143.04 487.3 250 | .46 2.158-01 3.66K-07 .76 [[X1 &Y
BONE SF 281E-02 67.44 229.1 250 1.46 2.15k-01 3.66L-01 14.50 oowy
EDE 8.58E-03 20.59 70.2 250 | .46 21501 3601 07 443 0.0094
Pb-210 .
LUNG 1.18£-03 283 9.6 170 1.46 1.464-01 3 66801 041 [fT0 17
BONE SF 2.02E-01 484.80 1651.6 170 I.46 14601 3 6GE-O) 70.90 0.1500
EDE 1.36E-02 32.64 111.2 170 146 1.46K-01 3.668-407 477 (]
PO-2 10
LUNG 2.70E-03 648 21 170 1.46 1.46E-01 166k-U) 095 [(XLVRT]
BONE SF 1.49E-03 358 12.2 170 | .46 1.46E.0) 300107 0.52 [ITLTIP]
EDE 9.40E-03 22.56 16.9 10 1.46 L4601 o0k o} 130 [{XE 1T
TOTAL RADIUM-226
LUNG 6.501-02 155.93 531.2 1.46 12,64 0.07
RONE SF 241E-01 578.38 1970.3 1.46
EDE 3.16E-02 75.19 258.2 1.46 12.50 0.03
Ha-228
LUNG 2.67E-02 64.08 2183 180 1.46 1.5514.01 360007 9.92 0ot
BONE SF 241E-02 57.84 197.0 180 | 46 1.554.01 36015 0 .96 VoI
EDE 4.77E-03 11.45 39.0 180 1.46 1.551: 01 36610 177 [IX IR}
Th-228
LUNG 2.565+00 6144.00 20930.6 50 1.46 4.301:-02 366101 26:1.28 049992
BONL SF 8.471: 01 203280 6925.1 50 1.46 4.30E 02 366k 07 B1.44 01850
EDE 3.42E-01 820.80 2796.2 50 1.46 430802 A66E 01 35.31 [ XIYRYS
Ra-224
LUNG 243E-02 5832 198.7 50 1.46 4301 02 .06k 01 2.51 0003
BONE SF 4.33E-03 10.39 35.4 50 146 4.300 02 3.0061 07 0.45 [XLEU]
EDE 3.161-03 7.58 25.8 50 1.46 430002 360k U1 0.33 0 (0?7
Pb-212
LUNG 1.291-04 1.75 6.0 50 1.46 43080 02 YOG O 0.08 062
BONE SF 1.37E-03 3.29 11.2 50 1.46 430802 Jooli 014 000}
EDE 1.69E-04 041 14 50 | .46 4308 02 3601 0 0.02 [V LY
TOTAI. RADIUM 228
LUNG 261 6271.44 21364.7 1.46 20691 0.59
BONE SF 0.88 2101.73 .1 1.46
EDLE 0.35 840.24 2862.4 1.46 RIX R 0.08
TUTAL LUNG 5K 066
TOTAL EDE oy 0106



1.2.2

performed using techniques similar to those given in Section 1.2.1. The calculation for the
dose for personnel on site and for the closest off-site resident are given in Table I-5. The
source terms in Table I-5 are based on an airborne dust loading of 425 micrograms per cubic

Col.A&B:

Col.C:

Col.D&E:

Col.F:

Ccl.G:

Col.H:

Col.I:

Col.J&K:

Col.L&M:

These columns list the radionuclide and the organ of the body
for which the dose is calculated.

The dose factor for the specific radionuclide and body organ is
given in mrem/yr CEDE per picocurie of actvity taken into the
body.

These columns indicate the dose factors based on the yearly
inhalation rate for occupational conditions and the general
public. Column D is the respective value in Column C tmes an
inhalation rate of 2400 cubic meters per year for occupational
conditicns (8 hour day, 300 days per year). Column D
incorporates an inhalation rate of 8176 cubic meters per year for
the general population.

This column gives the concentration for the subject radionuclide
for the source terms.

This column is one or”the source term parameters for the
calculation of the off-site doses. The value of 1.46 is the
resuspension source term times the particle size enrichment
factor.

This column gives the projected airborne concentration of the
subject radionuclide for on-site exposure.

This column gives the Chi/Q value (sec/cu. m) for atmospheric
transport to the nearest off-site resident, located about 2.2 miles
from the site. The Chi/Q for the site boundary is a factor of
10.55 higher.

These columns give the annual doses from inhalation for on-site
workers and the off-site resident for the respective radionuclides.

The doses for all of the pertinent radionuclides in the Ra-226
and Ra-228 decay chains are given. The rows at the bottom of
the table indicate summations for Ra-226 plus Ra-228 doses.

Inhalation Exposure at Geothermal Facility

Inhalation exposures for personnel associated with the geothermal plant sites were

1-10
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Table 1-§
Truck Luoading Operations
Inhalation Dose Calculations

A B C D E ¥ G 1l | J K 1. M

Inhulation Dose (mremdye)

2000 1IR 8760 HR Concenteation Source Onslie Resbdent Onsite (fisle Tutal Total
mrem/yr mrem/yr in Waste Term Exposure cing Exposure Reskdent Worker Resident
Nuclide Pathway (mrem/pCi) (pCVm"j (pCﬁm"s (pCi/g) (g/sec) (pClm?) {sec/n® (mycm/yr) (urem/yr) (mrew/yr) (mrem/yr)
Ra-226
LUNG 5.96l:-02 143.04 487.3 250 on 6.37E 02 47106 05 9.12 (0573
BONE sF 2 §11-02 67.44 229.7 250 [1X\}] 6.37i-02 4108 05 4.30 [{X1y )]
EDE 8.58k-03 20.59 70.2 250 001 6.371: 02 4,101 05 [P ]] HO0R2
Pb-210
LUNG 1.18E-03 2.83 9.6 170 [IXV}] 4334 02 474 05 0.12 V000K
BONE SF 2.02E-01 484.80 1651.6 170 0.01 433k 02 4.04: b 2102 01320
EDE 1.36E-02 32.64 il.2 170 0.01 4331 02 A.708-05 [R:]] 0089
Po-210
LUNG 2.70E-03 6.48 22.1 170 0.01 4331 02 4 Tk 05 U.28 1KLY )
BONE SF 1.49E-03 3.58 12.2 170 0.01 4.33E-02 4108 05 U.16 00010
EDE 9.40E-03 22.56 76.9 170 0.01 4.33E-02 410 05 098 Q0001
TOTAL RADIUM-226
LUNG 6.50E-02 15593 531.2 9,52 006
BONL SF 241E-01 578.38 1970.3
EDE 3.16E-02 75.79 258.2 371 0.02
Ra-228
LUNG 2.67E-02 64 08 2183 180 0.01 4.598-02 408 05 2.94 Q0185
BONE S¥¢ 241E 02 57.84 197.0 150 0.01 4.594-02 A0 0 2.65 00167
EDE 4.77E-03 11.45 39.0 180 0.01 4.598E-02 4,700 05 053 0.0033
1-1-228
LUNG 2.56E+00 614400 20930.6 50 0.01 1.27E-02 470405 71.34 0491Y
BONE sr 8.47E-01 2032.80 692.J 50 0.01 1.271 62 4.70E 0y 592 01627
EDE 3.42E-01 820.80 2796.2 o) 0.01 1.27E-02 470805 10.47 XD
Ha-224
LLUNG 2.43E-02 58.32 198.7 50 0.01 1 271502 47101505 0.74 Q.07
BONE SF 4.33E-03 10.39 354 50 0.01 120 12 47008 05 0.13 00008
EDE 3.166-03 7.58 258 50 0.01 1.276 02 470105 010 Q.06
Pb-212
LUNG 7.29E-04 1.75 6.0 50 0.01 4.301-02 4.708-05 0.08 0.0
HONE S$F 1 3103 3.29 il.2 50 [LXV]] 4 4. 10> .14 DAL
EDLE 1 .691i-04 041 14 50 0.01 4.100E 05 0.02 0600
TOTAL RADIUM-228
LUNG 2.61 6271 .44 21364.7 8210 0.52
BONE SF 0.88 2104.73 7170.1
EDE 0.35 840.24 2862.4 1110 0.07
TOTAL LANG 91.02 0.57

TOVAL KDL (BRI 0.03



meter (Appendix E) for 2 hours per day. The source term for the off-site area is based on the
dust being suspended from a 15 m long source, with the dust mixing to a height of 5 meters.
The atmospheric transport {Cki'Q! is taken from Turner 1969, based on a wind speed of
about 3 mph and a distance to the location of the residence of 0.5 miles. The general
descriptions of the columns iz Table I-3 are the same as those given iz Secton 1.2.1 for Table
I-

e

13 EXTERNAL GAMMA DOSES

The external gamma dose is calculated for the truck driver transporting materials to
the disposal site, and workers at the site whe are unloading, placing, and compacting the
waste materials. The gamma doses are based on the emission of gamma photons by the Ra-
226 and associated radionuclicies (NCRP 1973), self-absorption of the radiation in the
materials, and the relative geometry of the waste material and the persons being exposed.
The gamma emission factors (NCRP 1975) are for sources of infinite thickness and lateral
extent. The waste materials at the power plant sites and in trucks are in more restrictive
geometries and the exposure rates will be lower. A gamma dose factor of 0.00167 mrem/hr
per pCi/g was used. This gives a factor for the wastes of 0.4 mrem/hr.

The highest exposure rate that has been measured for the geothermal materials at the
facilities is 0.1 mremihr (Appendix E). The theoretical factor of 0.4 mrem/hr is based on a
large slab source of effective infinite lateral extent and thickness. Based on the limited
extent of the deposits of waste in the facility and distance and materials shielding factors for
the vehicles, it is assumed that the average exposure rate is 0.11 mrem/hr.

The projected maximum exposure time for truck drivers transporting the waste to the
Monofill Site is assumed to be 490 hours per year. This is based on 1 hour for loading and
unloading the material and a 0.63 hour travel time per trip (Appendix E). The individual is
projected to work 300 days per year. The projected dose is about 51 mrem/yr. It is assumed
that the personnel loading the waste at the geothermal facility may receive similar doses.

-12
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The bulldozer operator off-loading, placing, and compacting the material at the
Monofill Site is assumed to be exposed for about 6 hours per day for 300 days per year. The
projected dose is about 180 mrem per year. It is projected that proper placement of shielding
on the bulldozer could reduce this dose, by mitigation, by about a factor of three.

14 SUMMARY AND PRO.JECTED MITIGATION OF DOSES

Table 1-6 provides a summary of the doses for the various exposure scenarios. in
addition to the previous estimates, general estimates are also givenfor the gamma doses o
people in the off-site areas. Based on the distance from the sources, the gamma doses o0
residents in the off-site areas are estimated to be insignificant. Estimates of the doses, based
on various mitigation efforts are also given. The mitigation efforts include shielding on the
bulldozer used to place material, dust control, using air conditioned cabs for vehicles, using
water to maintain the moisture content of the waste material, and increasing the thickness
of the cover for final closure of the site.



.5 Risk Assessment

The impact of radiation exposure may be expressed in terms of fatal cancers resulting from
the exposure. This may be presented as potential cancers per million rems of exposure;
where “ million rems" can represent 1 rem to 1 million persons, or a similar combination
of dose and number of people. The EPA in Federal Register 54/43:9612 (March 7, 1989)
provided an estimate of 400 per 106 person-rem (proposed regulations for the Clean Air
Act). This can aso be interpreted on the basis of risk per rem per year. It should be
recognized that the health effects of radiation exposures are based on extrapolations of
effects that have been observed at very high doses. This extrapolation is performed based
on the assumptions of “no threshold” and “linear effects.” This means that the effect is
directly proportional to the dose, and that there is no threshold below which thereis no
effect. There is some evidence that both of these assumptions are conservative. The actua
effects from low doses (e.g., those projected for this project) may be zero, or it is possible
that they may be higher than the estimates.

Health risks for the estimated radiation exposures given are provided in Table I-6.

The worker risk, about 30 per million per year, can be compared to the “ safe industry*
level of 100 per million per year (NCRP 1987b). This indicates that the increment from
radiological risksis similar to common industrial practice.

The risk from radiation exposure due to Monofill activities to the closest resident to the
Monofill would represent an increment of about 1 percent over the risk associated with
average background radiation (500 mrem/year, risk of about 100 per million per year).
Thisis an insignificant increase, comparable to the dose from a 2-hour plane flight (NCRP
19874). Therisk of smoking 1.6 cigarettesis about 1 per million and the risk of driving
30 milesin acar isabout 1 per million (Bemhardt et a. 1990).

The methodology used in quantifying risk for this project assumes that radiation exposures
pose risk proportional to the dose, no matter how small (the non-threshold theory). The
variation in natural background radiation as well as doses from human activities (medicine,
smoke detectors, eating barbecued meat, etc.) would mask this level of risk.

1-14



Table 1-6
RISK ASSESSMENT, MITIGATED DOSES FOR MONOFILL ACTIVITIES

RAE
Inhalation Total Value
Gamma  Particulate Radon Dose Non-Radon Radon
Dose Dose Exposure  Commitments Risk Risk
Activity (mrem/year) (mrem/year) (WLM) (mrem/year) (risk/year) (risk/year)
MONOFILL SITE
Workers 60@ 10(b.d) 0.01(c.d) 70 28/million 3.6/million
Offsite
Resident @
2.2 miles
During
operation <0.01 0.05®) 0.00045() 0.05  0.02/million  0.16/million
After
Closure <0.01 — 0.00014(D — — 0.05/million
Site
Boundary
During
Operation co.1l 0.60(b) 0.0047(¢) 0.60  0.24/million  1.7/million
GEOTHERMAL
FACILITY
Loading
Trucks 51©) 15(©) 66 26/million —
Offsite
Resident@
0.5 miles <0.01 0.093(¢)  0.00045 0.103 0.041/million  0.16/million
TRUCK
DRIVER 51©) — - 51 20/million —

@ Mitigation based on shielding on off-loading and compaction equipment.

® Mitigation based on dust control to reduce airborne dust to 100 micrograms per cubic meter.
© Mitigation based on spraying uncovered areas of pile to reduce radon flux and control dust.
@ Mitigation based on using air conditioned cabs with filtered makeup air.

) No mitigation assumed.

o Based on a cover of 2 feet of compacted clay and 8 feet of soil.

— Not calculated, insignificant compared to other values.

[-15






APPENDIX 11
ANALYSISOF FILTER CAKE MATERIALS
FOR THE LEATHER’'S FACILITY






- EARERIMEINIAL

Gacxa spectroacopy identifias individual gamwa transitions which caaus
following either bets of alpha decay. These transitions are disctets and
datection of different enexgy transitiona 6an bPe made using high resolution
KPFGe seni~gondustor detestors. ‘

Por the analysis of samples whioh have low levels of radicactiviey, (¢ is
nedesaazy to use long acguisition times. For these anslyses, acquisiticn
times of 5 houxs were used. Identifioatien of isotopes is performed by
measuzing the energies of the transitions and correlating them to known
tzansition envrgles of individual Lsotopss, Table I lists the major
transitions ldentified in the acquired spectza.

ZARLE. L

Gamva~-Ray Exission Lines Idantified

iﬁgieas © Sacme-Rav Energy
T 883
160
alley, 238
1120
1238
1378
1764
214pp '242
352
786
224p, 241
3d¢p, 186
Iﬂm 129
209
328
pas
969

Once identification of the isotopes ls made, Quantifisation is possible. 1In

order to perform quantification, The detacesr affiaiency must be known,
8ince the efficiency is a fundtion of energy, calibzatien of the deteotor

systan is necessary. This i3 done by comparing detector reaponases to a known

radiation source., Natlional Institute for Standards anda Tashnslogy, NIST
(formarly NBS) supplies these standazrds, The standazd used for our
measurements was SRM 42768, which ils 8 mixture of three long lived isotopes

covering the energy sange necessary (0 quantify all ideneigi{ed isotopes in the

£iltexcake.



Knowing the detector efflicisncy for each energy transition, the bzanching
zatio to the indalvidusl transitiona and the weight ¢f the sample which was
snelysed, quantification of the individual isctopes can De made, The
following squation is used for these caloulaticns.

Mtivity/geam = ope/ (¢ x b,x,) /wvaighe

where)

Activity/gram = activity unita are bscquerels { 3.7 x 1810 bg = 1 Curie)
Gps ~ sounta pez se¢ond for the measured transition

¢ = datestor efficiency

b.z, = branghing zatio for the measured tzansition

RESULTD
Table II lists the results £or the individual {gctopes analysed by gamma

SPeCtTONCOPY .

JARLE 11
Isotopio Compoaition by Gamma Bpectroscopy
isotope Laathercs Leathers
204 Cluzifiar

226q, 187 ¢ 10 80 8 8
2y 148 & 7 3yt
214y 140 & 7 331
228, 90 # 8 23 &1
224y, 2623 6§01
212'1 st 2 a.d.ﬂ
a12pp, 982 P
208y, 'R a.d.481
212, ¢s2 nd.g1
TOTALL 619 & 23 - 149 2 16

1= Total Activity in pCil/gram identifled by gamma spectroseopy

It i3 known that ssdium will by tzapped in bazium orystals praventing the
escaps of all the daughtezrs of the radiomctive radium isotopes, Xnowing the
daughtars are prassnt, sctivities of the daughters Osn Be Oalowlated using
standard decay/buildup formuls, Table III lists the isotopes present Zxom
thess caloulations and total activities from calcoulaced plus messured

isotopes.



222pn
218

21400
210ppy
810p¢
2204,
21"0
adig,

toTALl
TOTALZ

SARLE 1212

Calculated Agtivities From Radioactiva

eathess

187 ¢ 19
187 s 10
140 3 7
140 ¢ 7
140 8 7
140 2 7
26 ¢ 8
26 8 8
50 ¢ 3

1076 2 &4
1658 ¢ 83

Daughtezs of Measured Imotopas

Laathers

267 s 24
416 3 21

1= Total activity from csloulations of Radium Daughterss
2« Total Activity fzom Measuzacants (Table III) and Caloulationa






