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1. INTRODUCTION

The material presented herem constitutes the Final
Report prepared by the C1ty of San Bernardlno and its two

' subcontractors Scz.ence Applicatlons. Inc, ’Coulter Stewart &
Assoc1ates, Inc.} on’ the Department of Ene gy s Grant DE-FG03-
808F11442 entrtled, ."Feasrbillty Study for Wastewater Treatment
Utllrzmg Geothermal Energy in San Bernardmo. ‘The study team
has developed a  system for utrlizlng nearby low temperature
geothermal energy to heat two hxgh-rate prxmary anaerobic
digesters at the ‘San Bernardlno Wastewater Treatment Plant. The
geothermal fluid would replace the methane currently burned to
fuel the drgesters. A summary of the work accomphshed on the
fea51b111ty _study. is preSented in Chapter 2, "Summary ‘and
Conclusions.” o

In order to ascertain potentxal uses for geothermal
'energy w1th1n the treatment plant, Sclence Apphcatrons, Inc.
(SAI) examlned the design and operatlon of the fac111ty and
selected potentxally v1ab1e appl1cat1ons for add1t10na1 study.
Results of these mvestigations and system descrmtlons and
equipment spec1f1cat10ns for utlhzmg geothermal energy 1n the
selected processes are presented in Chapter.B, "Prelxmmary
_Design. Chapter 4 discusses the economlc analysas conducted by
VF'SAI on the six engmeermg design cases prenared in Chapter 3.

. The env1ronmenta1 settlng of the project and  an
analysm of the environmental impacts that w111 result from
»constructlon and operatxon of the geothermal heatmg system are
-«d1scussed in Chapter 5,' ”Environmental Analysxs. , Chaoter 6
presents a. Resource Development Plan prepared by Cascadia
Exploratlon Corporatmn._ It descrrbes the steps that the San
Bernardino Mun1c1pa1 Water Department could follow in order to
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utilize the resource. A preliminary well program and rough cost
_estimates for the production and injection wells also are
rincluded. Chapter 7., 'Implementatlon Plan" ' prov1des the Water
Department with. a program and schedule for: 1mp1ement1ng -a
geothermal system to serve the wastewater treatment plant.

Regulatory, f1nanc1a1 and legal 1ssues that w111 1mpact‘
the pro:ect are presented in the Appendlx,‘ fFlnal ”Report -
Institutional Issues,<;by~CoulterIStewart and ASseciates; jin,'

~addition, since public aeceptance of the‘project_is,important, an
.outline of a Public Awareness Program is included;h ‘

1-2



2. SUMMARY AND CONCLUSIONS

, The results of the fea51b111ty study for util1zxng low
temperature geothermal heat in the City of san Bernardlno Waste-

water - Treatment Plant are summarized in this Chapter. For ease
of dlscu551on,,the study is presented 1n terms of preliminary

venglneerlng des1gn, economlc analysis, 1nst1tut1ona1 issues,
env1ronmental zmpacts, resource development, and system implemen-

2.1 PREtIMIﬁARr ENGINEERIuG DESIGN

On an. average annual basls, 2l mlllxon gallons per day
(MGD) of domest1c and 1ndustr1al wastewater are: processed by the

’treatment plant. In addxtlon to prxmary and secondary treatment

of all: wastewater, 3.0 MGD undergo tertiary treatment for

‘reclamation- asnprocess;water,_washdown and irrigation water.

An 1nvest1gation of the de51gn and overation of the

'plant and a revxew of the 11terature revealed the existence of
numerous uses for the lower temperature geothermal resource known

to . exist near the plant. Potential uses were tabulated and
evaluated, 1nc1ud1ng sludge digester heating, sludge disinfec-
tion, sludge drying and grease melting. The two alternative heat
uses selected as’ havxng potential applicability at the San

'jBernardlno plant were sludge drylng and digester sludge heating.
ZAdd1tlonal study proved sludge drylng to be clearly uneconomic

and therefore, outsxde the scope of the current geothermal study.

Dlgester heatlng, ‘However, appears to be a viable use

'for the low temperature geothermal heat. . Preliminary designs
were developed for ‘systems to heat anaerobxc digesters using
dgeothermal fluid from two existing wells and from a proposed new

well, The five alternate designs listed below will provide
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heating in place of the exlstlng methane-fueled b011er to one
- digester, as well as replace both methane-fueled b011er systems,
" when the plant 1mprovement pro:ect descrlbed in Section 3. 1 2 is
Acarrled out. ’ : : S

Case 1: Use Meeks & ,Daley". Well No. 66 _to' ‘heat one
- - digester. | : ' L . 7
Case 2: ‘Use ‘Meeks & | Daley 'Wejllff No. 66 .to “heat .two

© .. . digesters.: - IR UEPIFI TR P
Case 3: Use Meeks & Daley Well No. 59 to heat one
o digester. _ '
Case 4: Use Meeks & Daley Well No. 53 to heat two
. digesters, A : _

‘Case-5: Drill a new production" well at the- plant site
Tk and use zt to heat two digesters. S

If geothermal heat using one of the fiveldeSigns cah‘be
substituted for burning methane to heat the dlgesters,: the
methane could be diverted to fuel other equioment, such as the
pumps at the sewage influent pumping station currently driven by
“natural gas engines. Therefore, natural gas consumption at the
plant could be reduced significantly.

2.2 - ECONOMIC ANALYSIS

An economic -analyses was performed on the five eng1-
neering designs described in Section 2.1 and a s:.xth case, in
which a private entity develops the geothermal resource and sells
energy to the. Water Department. In each case_,._the proposed '
system was more cost effective than utilizing natural gas.
"Results also -indicated that municipal developmentlﬁohld provide
cheaper energy than private development, since lOO%ydebt financ-
ing is utilized and municipalities do not have to pay taxes. |



The most prom1s1ng eng1neering des1gns 1nc1uded heating
two dlgesters with the exlst1ng Meeks & Daley Well No. 66 and'
A,drllllng a new well on the property to heat two digesters.
Although the former appears to be more cost effective, the latter
is attractxve because an autonomous resource. is provided and thi
existing well is freed for potent1a1 uses requiring temperatures
in excess o£,100°F,k_

(e Sens1t1v1ty analyses also vere conducted on key
economic variables relatlng to prlce and’ cap1ta1 cost limit for
each case. Variances presented in the analyses d1d not impact
the prlce of energy to the extent that it was no longer cost
competltlve w1th the exlstlng fuel cost.: Even the worst case --
utilizing a private dereloper == 1is cost compet1t1ve under most
circumstances and only uncompetltxve under the most pessimistic
assumptlons,r

2.3 INSTITUTIONAL«ISSUES

| They 1nstitut10na1 issues of 1mportance include the
legal, financial and regulatory ramlflcatlons of the proposed
proaect.v The legal status of owning, . developxng and ut1llz1nq
geothermal energy is unclear because the State of California
defines a geothermal resource as . the heat of the earth, while
—Separately def1n1ng mineral deposxts as 1nclud1ng mineral waters
and geothermal resources, Therefore,‘to av01d legal - entangle-
ments, water rights should be developed and surface rxghts and
mineral rlghts should be obtained before developlng and u51ng a
low temperature geothermal resource., : '

. In seeklng f1nanc1ng for the project ‘on the Federal
level, only DOE's Geothermal Loan Guarantee Program (GLGP), the
DOE/HUD. Innovative Grant Program and HUD's Urban Development
Action,Grant;Program have authoriZed and appropriated funding.
If_private*partibipationkis involved,'GLGP‘should be studied; if
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not,_HUD?s:pxogramS-shduldvbe’explored; The only fully opera-
tiqnal State.fuhds are the Ehergy Account and Resources Account
of the Energy and Resourcés-thd; however, limited fdnding and
the multitude of uses for these funds make these gquestionable
sources. If this financing does not materialize, the California
Alternative Energy Source Financing Authority is another ap--
proach. 1In addition, serious thought should be given to utiliz-
ing a local Industrial Development Authority. _Thése last two
options would simplify the funding source <dile¢ma' and provide
“greater local controls. . - ' R '

_ - Approval of 'different-laSpects of the project ‘could
involve six separate"city, county and State agencies, depending
~upon the actual design of the projeét. ‘The permits listed in
Table 2.1 may be required to implement geothérmal-prOCéstheat‘at
the wastewater treatment plant. The Permit to'kbrill from
California Division of 0il and Gas will be required for all
project alternatives.

. TABLE 2.1
Permitting Requirements
TYPE AGENCY » PURPOSE
Ministerial San Bernardino Encroachment
. County Engineers Permit
San Bernardino Street Cut
City Street Division Permit
Discretionary San Bernardino Conditional ‘
' .. . Planning Commission =~ Development Permit
California Division of Permit to Drill
0il and Gas
‘San Bernardino Department 'Wateg_Well Permit
of Environmental Health : ,
Services
Regional Water Quality Waste Discharge

Control Board . Reguirements
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2.4  ENVIRONMENTAL IMPACTS

‘The proposed pro;ect w111 have no adverse impact on the
Wtopography, 50118 or, climate of the San Bernardrno area. Should
'the prOJect conflguratlon selected include injection of geother-
mal fluxds at low pressure, the rlsk of 1nduc1ng se1sm1c act1v1ty
will be low. The r1sk of sub51dence from any. pro;ect alternatxve
is negllglble._;

Alr pollutant emlsSLOns from the treatment ‘Dlant
actually will decrease because the amount of natural gas burned
w111 decrease. Durlng constructlon of the prOJect however, dust
‘will be generated by excavation of pipe trenches and foundations.
The 1mpact will be temporary and minor. The impact . of ‘the
project on groundwater quality should be negligible.

o Imoacts on the natural blologic env1ronment will be

1nsxgn1f1cant. The project w111 have negllg1ble effects on the
- economics, 1laﬁd use, populatlon' and cultural. and historical
resources of San Bernardino. A negative impact may be felt on
traffic circulation on Orange Show Road, if Meeks & Daley Well
No. 66 is chosen, since the pipeline right-of-way will cross the
road; however, the 1nterference will last only two to four weeks.
Increased n01se levels are not ant1c1pated durlng operation of
the project, but heavy construct;on equipment, such as backhoes
,andrdrilling“rigs,vwill,Createfan impact for approximately two
months. ' ' '

, Finally,'the proposed proqect will result in the
conservatlon of a significant quantlty -- about 5.5 x 10° BTU
per year -- of natural gas and a reductlon in the Water Depart-
‘ment's current ~ annual ‘energy costs of $20 000 per digester
heated. 5 BRI "



2.5 . RESOURCE DEVELOPMENT

'A workable production well will 'be"selected,' and an
lnjectlon well ‘may be selected for the prOJect. Based en the
pre11m1nary 1nformat10n avallable, wh1ch 1nc1udes temperature,
flow rate and water chem1stry, the Meeks & Daley Well No. 66
appears to be an adequate productlon well- however, more informa-
tion on 1ts thS1ca1 condition, as well as on any 1nst1tut10na1'
and financial ramrflcatlons of usxng the we11, must ‘be gathered
vbefore a determlnatlon is reached. Other alternatxves do exist,
such as usxng Well No. 59, a warm water well about one—fourth of
a. m11e from the plant, or the City dr1111ng 1ts own productlon
well.

Before selecting the:ieeatien for a potential ihjeetien
well, mlcroselsmlc and other geologlcal data must be analyzed.
If an injection well is required, fluids will be 1njected at low
pressure into sedimentary formations; therefore, induced seis-
micity is unlikely. |

A well program and cost estimates of drilling and
iogging activities-also must be prepared for both the production
well and injection wells selected to serve the plant.

2.6 SYSTEM IMPLEMENTATION

The development of geothermal energy is a multidisci-
plinary endeavor réquiring close coordination of every partici-.
pant, if the 'project is to progress in a timely fashion.
Currently the most critical project activity is to obtain
‘financing. Once the financing is available, the project may
begin.

Selection of drilling sites will be aided greatly by
the resource assessment of San Bernardino currently being
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conducted by. the California Division of Mines and Geology. 1If
the first well drilled by the City is successful, a second well
may have to be drilled for injection. If the first well is not
successful, a second well will have to be drilled and the first

well may be used for 1n3ection.\

After a determlnatlon of well fluld temperatures,
chemlstry and flow rates is made, the most economical method of
spent geothermal water disposal will be selected. Once the
necessary fluid Adisposal rpermits are obtained, a design con-
tractor will be selected by competitive bid and will start
designing the geothermal heating sYstem. Major equipment with
“extended lead times, i.e., heat exchangers, will be ordered as
soon as possible. -

Construction will begin when the required permits have
been obtained and the final design has been finished. After
-construction has been completed, the system components will be
started up and tested to insure proper operation, and then the
entire system will be run until commercial operat1on is con-
tlnuous.
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3. PRELIMINARY DESIGN

Chapter 3 summarxzes Prelxmlnary Design work accom-
plished by Science Appllcatxons, Inc. for the City of San
Bernardino. The Chapter is divided into three major sectlons.
The first, Plant Des1gn, provzdes an overv1ew of the current
design and operatlon of the San Bernardlno Wastewater Treatment
Plant. In Section 3. 2, Invest1gat10n of Alternatlves, various
potentlal uses for the geothermal heat known to exist in the
treatment plant are explored, and the potentlally viable heat
‘uses are selected for additional study. Section 3.3, Preliminary
Designs, presents system descrlptlons and equ1pment specifica-
tions for utlllzatlon ofsgeothermal energy within the processes
selected as viable in Section 3.2. | '

3.1 PLANT DESIGN

3.1.1 Current Conditions )

_h The C1ty of San Bernardlno Wastewater Treatment Plant_
processes about 21 million gallons per day (MGD) of domestic and
industrial wastewater on an average annual bas1s. The process
“includes primary and secondary ‘treatment of all wastewater, and
tertlary treatment of 3.0 MGD whlch is reclaimed for process,
. washdown - and 1rrlgatlon purposes. Figure 3-1 is a layout of the
plant showxng major process areas and 'Figure 3-2 provides a
simplified'flowrdiagram'forfthe treatment plant (Reference 3.1).

Wastewater enters the treatment plant via the three
sewer lines as shown in Figure 3-2. The wastewater,undergoes
prel1m1nary treatment 1ncorporat1ng bar screens which collect
screenings such as rags;‘stieks;and‘other debris, These are
mechanically ‘remoVed, and‘ deposited into 'collectionv bins for
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‘ ' Wastewater Treatment Plant (From Reference 3.1)




sanitary disposal. Also, grit removal is accomplished by
pre—aeration, a process by which air, under . presSure, is bubbled
through the raw wastewater to encourage floatable material and
settleable mater1a1 to- separate more readily. '

, Following preliminary treatment, thefwasteWater flows
to primary treatment where organic *materials ~are allowed to
separate."This is accomplished by reducing the velocity. of the
wastewater in the Primary Clarifiers, so that these substances
will separate from the water carrying them.k The solid material,
both settled sludge and skimmings, is removed for further
treatment, to be discussed later. The liquid portion, or primary
effluent, then. flows to the aeration system to begin secondary
treatment.‘ ' :

-SeCOndary treatment prooesses are biological'processes
in which 11V1nq aerobic (ftee oxygen demanding) micro-organisms
'feed on the suspended organic material not removed during primary
treatment. The San Bernardino plant uses the activated sludge
process, which attempts to duplicate,'at a_rapidly'accelerated
rate, the natural breakdown of organic matter in a moving body of
water by providing an aqueous environment, a constant source of

food, and an adeqguate oxygen supply for proper maintenance of the.

feeding microbes. This is accomplished in the BAerators by
introducing a culture of micro-organisms (activated sludge) to
the primary effluent, along with large quantities of air for
respiration of the microbes and for turbulent mixing of the
primary effluent and activated sludge.

After aeration, the mixture ~of primary effluent and
activated sludge flows to a Secondary Clarifier (Final Clarifier
in Figure 3-2}. At this point, settleable materials-are again
allowed to settle and the activated sludge is pumped back to the
aeration system. 'Gradually, an excessive amount of solids
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accumulates and has to be removed This waste actrvated sludge
is treated with. the solld mater1a1 removed during primary
‘treatment.

The secondary effluent then flows to the Chlor1ne
Contact chamber and  is disrnfected by chlorinatron. In this
process, 11qu1d chlorzne is evaporated into its gaseous state,
the gas 1s lnjected at a controlled rate 1nto a water supply, and
_this chlorxne,saturated water,is_allowed,to le{Wlth the secon-
dary effluent. Sufficient detention time for thorough chlorine
contact is then allowed, and finally the effluent is dlscharged
“to an. outfall on the Santa Ana Rlver Wash.‘

A portxon of this f1na1 effluent is treated for a thrrd
'trme at the tertlary plant, where chem1cal addltlves are intro-
duced to help remove any suspended ‘materlal remaining in the
veffluent. After chemzcal treatment 1n a Reactor Clar1f1er, the
effluent -passes through a rapld sand Filter for pollshlng and
then 1nto a storage Reservoir where it xs chlorlnated again and
‘made- avarlable for 1n—plant use ‘and irrigation. & holding pond
is used to store add1t10na1 water for freeway landscapmg and
golf course 1rrrgat10n, off-setting fresh water use at these
fac111t1es. : SRR |

- The sludges~and other solids collected throughout the
treatment process are pumped from their various collection points
to the Thickeners,>Where they are concentrated throughvsettling.
This thickened sludge theﬁ'is'pumbéa to the Digesters. Digestion
‘ is a b1010g1ca1 process that uses living anaerobic (absence of
"free oxygen) mlcro-organlsms to feed on the organlcs. Processes
m‘alded by heatrng and mrxing break down the organic materials into

- a dlgested sludge and methane gas. The ‘methane gas is collected’

and can’ be used to fuel varlous in-plant englnes which drive
.pumps and compressors,:whlle the well digested sludge is dried
atmospher1ca11y on 15 sand-bottom Drylng Beds and mechanically

with one belt préss.
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3.1.2 .Ptoposed.Plant ImprQVements

A recent analysis‘ of lthe 'San Bernardino Wastewater
Treatment Plant concluded that certain solids handling and
. aeration processes within the plant fiust - be 1mproved to allow

processing of the plant's 28 MGD ultimate design capacity
(Reference 3. 2). The follow1ng 1mprovements were recommended-'

a. Aetation.- Install neW‘gas and electrically driven
: blowers, modify the distribution network and
install fine bubble diffu31on.o_

b. Thickening - Thicken primary sludge in primary
- clarifiers and pump directly to digesters, use
dissolved air floatation to thicken secondary
sludge. . . .
c. 'Digestion - Rehabilitate and expand ‘existing
" 'anaerobic digester complex. :

d. Dewatering - Increase mechanical ‘dewatering of
sludge by adding more belt press capacity and
supplement with existing drying beds.

e. Disposal - Truck dewatered sludge to landfill or
have it removed by soil amendment contractor.

The . above proposed improvements currently are being
considered for approval by EPA and other funding agencies. If
approved, design work will begin in 1981 and construction should
be completed in 1984. |

3.2 INVESTIGATION OF ALTERNATIVES

‘There are numerous potential uses for low temperature
geothetmal heat within wastewater treatment facilities. 1In this
section, potential uses are tabulated based on>a review of the
‘literature. The heat uses are evaluated, and those uses consi—
dered potentially viable for the San Bernardino Wastewater
Treatment Plant are selected for fu;ther analy51s.
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3.2.1 ,Alternatives Considered

A review of the literature was performed to determine
alternative uses for low temperature heat within typical waste-
water treatment plants. ~Table 3 1 presents a summary of the
results. Potential ‘heat uses identified include sludge digester
}heating, sludge disinfection, sludge drying and grease melting.
Each potent1a1 heat use shown in Table 3-1 was screened to
determine its compatibility with treatment orocesses in use at
the ‘San Bernardino Wastewater Treatment Plant.

The San Bernardino plant utilizes two high-rate
: anaerobic digesters in which the contents are heated and mixed to
enhance the digestion process., The sludge is maintained at
temperatures between 90 and 100°F, within the Mesophilic range.
‘One digester is heated by a methane-fueled boiler, while the
other digester receives its heat from in-plant engine jacket
cooling systems. Therefore, the sludge digester heating alter-
native  is compatible w1th the San Bernardino plant.

Anaerobic sludge d1s1nfection at the San Bernardino
- plant 1s currently accomplished in: the sludge drying beds. The
'sludge pumped to these beds contains 98% liquid ‘and 2% solids.
It must remain in the beds for 60 days before evaporation and
drainage have ‘decreased its moisture content to about 50%.
Sludge has been shown to be‘disinfected if stored for 60 days at
68°F (Reference 3.3). Therefore, the sludge drying beds are
performing a dual role by providing‘disinfection»as well. That
portion of the sludge which is dewatered in a belt press is
trucked off site for compositing, which acts to disinfect this
sludge fraction. The disinfection by heating alternative in
Table 3-1 is not compatible with the San Bernardino‘plant.

~As explained above, sludge drying currently is accom-

plished in drying beds and with one belt press in the San
Bernardino plant. However, as plant influent increases, alterna-
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Table 3-1. Low Temperature Heat Uses - Typical Wastewater

Treatment Plant

* HEAT USE | TEMPERATURE RANGE REFERENCES

1. Sludge Digester Heating 85-100F (Mesophilic) 3.3, 3.4

‘ ' 120-135F (Thermophilic) '

2. Sludge Disinfection
| a. Pasteurization 158F - 3.3

b. Composting 131F
3. Sludge Drying 125-1300F 3.5
4. Grease Melting 205F 3.4




tive methods of sludge dewaterlng must be implemented (See
Section 3.1. 2). Therefore; the San Bernardino Water Department
is interested in exploring potentially viable methods of sludge
dewatering;_the'sludge:drying,alternative in Table 3-1 is
~ therefore compatible with the San Bernardino plant.

The San Bernardino plant does*not have a grease melting
- process. The. plant 1s processxng mun1c1pa1 waste and has very
few 1ndustr1a1 customers. Therefore, the character of the scum
and grease. to be treated 1s such that 1t can be processed without
any heating. Based on the above, the grease meltlng alternative
in Table 3- 1 1s 1ncompat1ble with the San Bernardlno nlant.

3.2.2 ',Compatihle Alternatiﬁes |

_ The two alternat1ve heat uses which have potential
appllcablllty' at the San Bernard1no plant are digester sludge
heating and sludge drying. Each of these uses will be explored
further in this section. |

3.2.2.1 ., vDigester"SIudge Heating

The current method of prov1d1ng heat to the two hlgh—
-rate prxmary anaerob1c dlgesters is shown in Fxgure 3-3. At the
San Bernardlno plant, the two high-tate anaerobic digesters are
" kept at a temperature of 90-100°F, which is maintained by
cxrculatlng sludge from the dxgester to. a heat exchanger where
the sludge picks up heat and is returned to the digester. Two
, heatxng systems are in use and each is capable of serving the
peak needs of exther ‘digester (1.5 million BTU/hr). The first
system (see Flgure 3= 3) uses a dxgester methane-fueled boiler to
heat water to 155°F. This water is passed through a spiral plate
type heat exchanger where its heat is transferred to sludge
c1rcu1at1ng on the other side of the exchanger. The water is
cooled to 145°F and returned to the boiler for reheating and

reuse.
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. The other diéester‘ heating system (bottom of Figure
-2—1) obtains’ its heat from the coolzng jackets of natural ‘gas-
-and digester methane-fueled englnes whxch are used to drive plant
air blowers.= Steam from the englne jackets is condensed in a
shell and . tube exchanger, thereby heating the water to 135°F.
. The water is: ‘circulated- to a plpe-in-plpe heat - exchanger where
its heat is: transferred to sludge circulating on the tube 81de of
the exchanger.‘ ‘The water is cooled to . 115°F -and returned to the
condenser for reheatlng and reuse, : '

Of the two dxgester heatlng systems descrlbed the one
using the methane-fueled boxler lends itself most readily to
dlsplacement by geothermal energy. A geothermal well could
-essent1ally replace the methane~fue1ed boiler, freeing the
methane prev1ously consumed for other 1n-plant uses. Geothermal
water is available at temperatures of 120 to 145°F from wells
-w1th1n 3200, feet of the: dlgesters. These temperatures are

certaxnly technlcally sufficient to provide heat to sludge
ranging in temperature from 90 to 100°F,

v A prellmlnary analys1s was’ prepared for u51ng geother-
mal water from Meeks & Daley Well #66 at 145°F to dlsplace boiler
derived heat. The installed cost of pipe, valves, fittings and -
equipment is approximately_slso,ooo. - Approximately 5.5 billion
BTU of methane would be displaCed each year by the geothermal
‘heat, which has a current value of about $20,000 per vear. Based
on. these prelxminary costs,: dlgester heating wlth qeothermal
fluids has a 7- 8 year smple payback perlod.f Therefore, -the
concept will be pursued,1n,more»deta11‘1n Section 3.3.

3.2.2.2  Sludge Drying

'4;Current1y,'SandébottOm,drying beds are used for sludge
drying at the San Bernardino.plantr These beds are currently
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handllng maxlmum sludge quantltles- és wastewater flows continue
to increase, alternate means of sludge dewatering will be imple-
bmented. As discussed’ in Sectlon_3_l 2, addltlonal mechanical de-
watering with belt presses is .being ‘plauned ;to_lincreese the
sludge dewatering capacity of the'plant."The’use of heat for
drying may also cohtribute rto_ 1ncrea51ng the plant‘s sludge
handling‘capability. In addition, 1f the sludge ‘can be dr1ed
sufficiently; it may have commerclal value as a fuel or. fuel
supplement. ’ ' S

A prellmlnary 1nvest1gatlon was conducted to determlne
which types of commerclally avallable dryers mlght lend them—
selves to sludge:dry1ng_u§1ng low temperature water as a heat
source. The dryer type which appeared moSt c°mpatible is the
continuous through circulation type u51ng hot water coils to heat
drying "air (Reference 3.5). Prellmlnary d1$cu551ons were held
with the largest manufacturer of continuous through circulation
dryers (i.e., conveyor dryers) to develop an understanding of the
technical requirements of the_drye:. These initial discussions
concluded that geothetmal temperatures of 120 to 145°F were too
low to be practical as a heat source for sludge drying. The
minimum practical dtying air temperature for sludge drying
appears to be about 170°F, which would require water temperatures
on the order of 190°F or above (Reference 3.6).

A process schematic, shown as Fiqure 3-4, was devised
to provide 190°F water for a. sludge dryer. In this process,
geothermal water is used to heatfthe water/sludge heat exchangers
described in Section 3.2.1. The high temperatute'heat_(220°F)
from the engine jackets, which was being ueed for digester
heating (via an intermediate water loop), is passed through a new
heat exchanger to produce,water at 190°F, which is piped to a
coil in a conveyor dryer where the Water‘relihquishes its heat to
produce dryihg‘air at 170°F. ' |
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A preliminary‘payback analysisbwas;prepared for sludge
drying using the schene_Shovn in Figure 3-4. Under normal plant
operating circumstances, sufficient blower engines are running to
result in 2.5 million BTU per hour of heat being available to the
~dryer via the engine jacket heat exchange system.< The drvyer

manufacturer estimates that w1th 170°F drylng a1r, approximately

2500 BTU will be requlred to evaporate one pound of water from
the sludge._ Therefore, about 1000 pounds per hour of water can
be removed using 2.5 mllllon BTU per hour. ‘

051ng these parameters,’a conveyor dryer could convert
1290 pounds per hour ‘of belt press paste (80% molsture) to 290
pounds per hour of drled product (10% m01sture)., The 1nsta11ed
cost of the dryer p1p1ng and heat exchanger requ1red to accom-
plish the above would be approxlmately $200,000 (Reference 3. 6).
Assuming the dried product can be used as a "solid fuel” with a
- value of $1 per mllllon BTU, the SOlld fuel would be worth about
$14,000 per year. This results in a simple payback of 14 vears,
neglecting operating and maintenance costs,of the dryer. There-
fore,'sludge'drying using the concept of Figure 3-4 is presently
uneconomic and will be pursued no further in this study.

Based on discussions with dryer manufacturers, it is.

clear that sludge drying efficiency increases very rapidly with
increased drying air temperature (References 3.6, 3.7). In
addition, flash drying of sludge in cage mill dryers using dried

sludge as the fuel is being used in the U.S. (References 3.3,

3.8). Although outside the scope of the current geothermal
study, should sludge drying capacity at the San Bernardino plant
continue to be exceeded, it is recommended that higher tempera-
ture exhaust gas from blower drivers and dried sludge be con-
sidered as potent1a1 heat sources for conveyor and/or cage mill
sludge dryers.
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3.3 fPRELIMInARy DESIGNS

As reported in Sectlon 3 2, d1gester heatlng appears to
be ‘a v1ab1e use for the low temperature geothermal energy known
to exist near the San Bernardlno Wastewater Treatment Plant. 1In
this sectlon, prellmlnary deSLgns w111 be presented for systems
to heat anaerobxc d1gesters usxng geothermal fluxd from two
existing wells, Meeks & Daley Well $#66 and Meeks & Daley Well #59
’(also known -as. the Riverside Well), and from a proposed new well.
_ These de51gns will prov1de heating in place of the existing
' methane-fueled boiler to one dlgester? Should the plant improve-
‘ment project described in Section 3.1.2 be approved, a second
methane-fueled boiler and spiral heat exchanger will be installed
" in parallel w1th the existing engine jacket heat ‘exhange system.
. Therefore, deS1gns also - will be presented for replac1nq both
'_methane-fueled.b011er systems with geothermal heating systems.

, For convenxence, the various alternative designs have
been organzzed in terms of the geothermal product1on ‘well to be
used, and the number of dlgesters to be}heated. " Table 3-2 below
summarizes the general characteristics of each design case.

 TABLE 3-2

Alternate Design Case Characteristics

Number of

. Production Well - Digesters Served
Case 1 Meeks & Daley $#66 1
Case 2 Meeks & Daley #66 2
Case 3 - Meeks & Daley #59 1
Case 4 . Meeks & Daley #59 2
5 New Well e : 2

»‘Case

The locatlon of each proposed productxon well and its assocxated
piping in relatzonshlp to the San Bernardino Wastewater Treatment
Plant is shown in Figure 3-5. Meeks & Daley Well #66 is located
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the’ greatest. distance from the plant (3300 feet), however it

produces the hottest 11quxd (145°F)., By contrast, a new well
drilled on the. treatment plant site would result in only 800 feet
of geothermal productlon pxplng,_‘whrle the temperature of the
water from that well is unknown.

3.3.1 Design Case 1 - Meeks & Daley Well $66/One Digester

, A piping and instrumentation diagramf(P&ID) appears as
Figure 3-6 for heating one'anaerobic digester with geothermal
liquid from the exlstxng Meeks & Daley Well #66. The symbols
, used for all P&ID's 1n this report are. 1dent1f1ed in Table 3-3.
- In Case 1, 155 gpm of .geothermal llquxd at 145°F is pumped from

the well using a multl-stage vertical well pump with a discharge
pressure of 45 psxg. The 11qu1d‘s temperature, pressure and flow

‘rate are measured us1ng ‘a spool of above ground carbon steel
piping, prlor to its berng transported via 3300 feet of buried
4-inch dlameter flberglass relnforced plastrc (FRP) pipe to the
treatment plant. The FRP prpe is factory 1nsu1ated with a one
inch thlckness of polyurethane foam encased in a PVC or FRP
jacket. The geothermal water loses approxlmately 1°F during its
transport to the treatment plant.

Upon arrival at the plant, the geothermal fIUId enters
a 200 ft2 sprral plate heat exchanger, where it gives up 1.5

‘million BTU/hr ‘of heat to 1ncrease the temperature of digester
sludge which is circulatlng on  the other side of the exchanger.
The geothermal'liquid leayés the Geothermal/Sludge heat exchanger
at 124°F and is transported via a 4 inch dxameter buried and bare
FRP pipe to an 1nject10n well Dependlng upon its- quality, the
- water may be blended w1th treatment plant tertlary water for use
in- 1rr1gat10n systems or drscharged to. the Santa Ana River in
11eu of 1nject10n.j :
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Table 3-3."Key‘to Drawing Symbols

_Centrifugal Pump
Gafe Valve

Check Valve -
" Globe Valve

Well Pump Motor

Locally Mounted Temperature Gége

"Locally Mounted Pressure Gage

®®® =Driz

Locally Mounted Flow Indicator/Totalizer

-———— Existing_Piping and Equipment

Proposed Piping and Equipment

'vFRP-, Fiberg]éss'geihfofced Plastic pipe
C.S. - Carbon Steel Pipe
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3.3.2 " Design Case 2 - Meeks &'Daley Well #GG/Twc Digesters

The P&ID for heating two anaerobic dlqesters with
: geothermal liquid from Meeks & Daley Well #66 appears as Figure
3-7. As in Case 1, geothermal liquid is pumped from the well to
geothermal/sludge heat exchangers where heat is transferred to

digester sludge and then piped to an 1n3ection well or to surface

_discharge and/or use.

Since Case 2 involves heating two digesters, the
resulting" equipment required is substantially larger than for
Case 1. The vertical, multi-stage well pump has a capacity of
310 gpm and a discharge pressure of 40 psig. The‘produCtion
piping is buried 6 inch diameternFRP with a cne'inch polynrethane
foam coating and a PVC jacket,'and injection piping'is buried 6
inch diameter bare FRP, Because of the higher flow rates in Case
2, the geothermal 11qu1d only 1oses 0.5°F between the production
wellhead and the geothermal/sludge heat" exchangers. Two spiral
plate heat exchangers with 200‘ft2 of area each are required to
heat both digesters. Geothermal 1liquid flow control between
exchangers is provided by manually adjusting the globe valves on
the cold side of each exchanger. |

3.3.3 Design Case 3 - Meeks & Daley Well #59/0One Digester

Figure 3-8 provides the P&ID for a system to heat one

anaerobic digester from Meeks & Daley Well #59. As discussed in

- Chapter 7 of this report, the temperature of the produced liquid
from Well £59 has been measured at between 115 and 135°F.
Additional temperature measurements of this well, including a
temperature 'profile vereus~ depth, will be completed by the
California Division of Mines and Geology (DMG) in 198l1. Pending
availability of the DMG data, it was conservatively assumed that
Well $59 will consistantly produce liquid at 120°F.
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The desxgn concept for Case 3 1s identical to the Case
1l concept. However, because of the lower geothermal temperatureA
in Well #59, larger pumps and heat exchangers are required.
Liquid is- pumped from the well at the rate of 310 gpm with a
discharge pressure of 60 ps1g. The geothermal water loses about
0.2°F while. travellng through a 2400 foot long, 4 inch diameter,
1nsu1ated FRP p1peline.

The 11qu1d is then passed through a 400 ft2 spiral

plate heat exchanger, where it glves up 1.5 m1llion BTU/hr and
10°F. Digester sludge cxrculatlng on the other side of the heat

exchanger is increased in temperature by 10°F. The cooled
geothermal water is. then transported via a 4. inch diameter, 800
foot long, bare FRP prpelrne to a new 1nject10n well or surface
discharge. ' ‘

,3’3‘4 Design Case 4 - Meeksr&'Daley Well #59/TwofDigeSters

The P&ID for heatlng two d1gesters thh fluid from
Meeks & Daley Well #59 is shown in Flgure 3-9, The Case 4 de51gn

concept is 1dent1ca1 to Case 2. - The lower geothermal temperature

of Well #59 necessxtates larger geothermal flow rates and heat
exchanger areas than Case 2. '

v Geothermal liquid is pumped to the surface at the rate
of 620 gpm thh ‘a discharge head of 50 psig. The fluid loses
about 0. 1°F as it flows through 2400 feet of 6 inch diameter
1nsulated, buried FRP pipe. The flow splits near ‘the digesters
with half g01ng to each of two 400 ft2 sp1ra1 plate heat ex-
changers. - The geothermal llquld is plped via a 6 inch diameter

‘buried, bare plpeline to an injectxon well or surface discharge,

after loslng lO°F in the heat exchangers.

3-23



vz-¢

. FRP ] c.s. @P
4" FRP Insulated. and U/G A g
- /

)

" Existing
Anaerobic
Digester

S

— s T
{To/From Existing Boiler/Heat
Exchanger System

4* FRP U/G

¥
i

;om0 ey
- il PN

‘s_--__’fa ’

6" FRP Insulated and U/6
’ . e
. » . ,
-
3
9
Lo
2
<
- .
[nd
2
-3
3
[-%
[—3
S

Anaerobic

@ ‘I. Digester .
H I :
1
1
'

]

¥ E Existing
]
1]

€.S. - v

FRP ' o
(To/From Planned Boiler/Heat
Exchanger System)

wrmwe  le e

-
=
-] .

imvp— =

(]
(7

58

 New Geothermal/Sludge
Heat Exchangers B

P = 30 psig. .
Q= 1.5x10° Btu/hr es.
A = 800 2 ea.

Existing Production Well o e S . Mew Injection Wel)
Meeks & Daley #59 . SR Lo : Infection P: 24 psig

Pump Capacity: 620 gpm - ' : ‘ - E T 100F
Discharge P: 50 psig : : o ~ .
Discharge T: 120F ’ '

Figure 3-9. Piping and Instrumentation piagram - Design Case 4
(Heating 2 Digesters Using Meeks & Daley Well #59)



3.3.5° : Design Case 5 ~- Newaroduction'Well/Two'Digesters f

As dlscussed 1n Chapter 7, the Water Department may
consrder drilllng 1ts own geothermal productlon well rather than-
using an exlstlng well owned by another party such as the Meeks &
Daley Company. In Case 5, it is assumed that a 1500 foot deep
productlon well drllled on the wastewater treatment plant
~property will y1e1d geothermal water at 120°F. The well was
 assumed to be located near the - northeast. corner of the plant
property, about 800 feet from: the dlgester area.

, The P&ID for Case 5 is shown 1n Flgure 3 10. ~ The
des1gn concept for Case ‘5 1s ldent1cal to that presented above
for Case 4. The only dlfferences in equlpment result ‘from the
proposed well berng SQOeretvfrom‘the dlgester ‘area instead of
 the 2400 foot. distance between Meeks & Daley %59 and the di-
_ gesters;' Lower p1p1ng pressure losses reduce requlred well pump
\dlscharge pressure to 36 ps19 and the pump motor to 50 hp.

3.4 NATURALfGAs,SAvrﬁGS,pff”

‘ As dlscussed in Sectlon 3.2, 2, dlgester heatlng
currently is provrded from two sources (See Flgure 3-3). One_

f‘dlgester obtalns heat - from combustlon of methane gas in a hot
. water b011er, and the other dxgester is heated from water heated

by engine jacket coolers. After the modlflcations discussed in
~Section 3.1. 2 have been completed (1983), both dlgesters will be
Eheated by combustlon of dlgester-produced methane in borlers.i,

‘ If geothermal heat using one of the schemes shown in
f<Sectron 3 4 can be. substrtuted for burnlng methane to heat the

dlgesters, then _the methane can be dlverted to fuel other
‘ equxpment in the- treatment plant The Water Department plans to

v1nsta11 a. plpelrne from the dlgesters to the Arrowhead influent
pumprng statlon to transport digester-produced methane to the
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engines, that drive the pumps. Thgse pumps are currently driven
by natural gas-fueled engihes."Methane displaced by geothermal
digester heating could be gSed to supplement‘this.fuel supply,
resulting in a redﬁétion in naturél gas consumption at the plant.

4 o E&éhvdiéeStér;boiler:is designed td'déliver 1.5 million
BTU/hr of ‘heat to 145°F wéter;  The boilers opetate about
.onthhird of the hours in-a typical year, at an efficiency of
- approximately 80% which results in a ‘fuel input of about 1.9
“million BTU/hr; therefore, thé,ztotal methane fuel input per
boiler per year is 5.5 x‘109 BTU/yr. '

1f geothéfmal heat is_ used to heat one digester,
thereby displacing one boiler, then anu additional 5.5 x 10°
BTU/yr of methane will be made available 1_:6 fuel pump driver
engines. Use‘of'this'methaneyﬁill'cOnserve 5.5 x 109'BTU/yr or
55;000 therms of natural gas currently used to fuel the pump
engines. ‘_Similarly,'if two digesters are geothermally heated,
appfoximately 110,000 therms of natural gas can be conserved.
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4. ECONOMIC ANALYSIS

-+ An economic analysisvof the designs presented in

+ Chapter 3 was conducted to determine . the economic feasibilitv of

using geothermal heat at the San Bernardino Wastewater Treatment
~Plant. The specific cases analyzed are described briefly below.

Case 1 - . =~ ﬁsing Meeks & Daley Well #66 to heat one
digester at the plant.

~.Case 2 ', v-_,Us1ng Meeks & Daley Well #66 to heat two
: ' ' digesters at the plant. '

Case 3 - Using Meeks & Daley Well #59 to heat one
digester at the plant.

Case 4. = .Using Meeks & Daley Well #59 to heat two
' o '~ -+ digesters at the plant.

Case 5 - Drilling a new production well at the
- ,plant site to serve two diqesters.

A private entity' develops the resource
"for the purpose of selling heat to the

. Water Department (i.e., Case 5 with
~private ownership).

Caselﬁ (f)

In Casesrl-S, the City of San Bernardino Water Depart-
ment would own .all facilities, while in Case 6 a private entity
would own: the facilities and sell energy to the Water Department
at’ the treatment plant.

4.1 ;?EcoNOMICJVARIABLEs

- The economic analy51s was completed using the GEYSER
economic feasibility model (Geothermal Energy Yearly Statements
‘of Expenses and Revenues). which projects income statements and
cash flow statements in order to compute the return on investment
‘or internal rate of return for the progect. The model also can
be used to calculate the current price of energy that would be
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‘required to make the project economically feasible. Another

important feature of the model is that it enables the capital
cost limitation for the project to be calculated, in other words,
that amount of investment ,which}vthe Water Department cannot
exceed, and 'still have a'profitable'internal rate of return at
the required discount rate.

Several 1mportant variables listed below can have an
'1mpact upon the economic feasibility of the prOJect.

" biscount Rate
Life of the Investment
Volume of Energy Used
Price of Alternative Energy
Capital Costs
Operating & Maintenance Costs
Energy Costs (for operating pumps)
' Interest Rate
Inflation Rates.

©O 0O 000 0O 0 ©

A discussion of the economic variables utilized for
this analysis is presented below. A sensitivity analysis was
performed for each varible in each case.

o Discount Rate - The discount rate, which is the
same as the return on investment or internal rate
of return, typically accounts for both inflation
and an acceptable return on investment. Since the
Water Department, as a public service, is not a
profit making enterprise, the discount rate would
account for inflation and recovery of capital;
depreciation. The discount rate selected as
appropriate for the San Bernardino Water Department
was 10%. On the other hand, the discount rate
selected for the private entrepreneur was much
higher -- 30% -- in order to secure an adequate
return on investment (similar to that required by

" other private companies pursuing geothermal
investments).
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Life of 1Investment - The expected 1life of an
investment 'is twenty vyears, although various
components may have different life expectancies.
Pipe might be expected to last 50 years, pumps 10
vears and heat exchangers 15-20 vyears. The well
could give out after 10 years, although, given the
long histories of the existing wells, this situa-
tion is not expected. = In order to account for
replacement capital, an additional $20,000 (in 1981
dollars) is appropriated after 10 years in order to
replace pumps and/or heat exchangers in each case.

Volume of Energy - In each case, the volume of
"energy was that amount determined necessary
-according to engineering specifications. = This
.amount is not ‘expected to vary. Nevertheless, a
sensitivity analysis was provided for reference
purposes.. The volume of energy changes requires
engineering design changes which impact capital
costs and operat1ng costs.

Price of Energy'- The prlce of energy reflects the
current price of the alternative energy. In this
case, natural gas from Southern Cal1forn1a Gas Co.,
~which is currently $.38 therm.

Price Inflator for Energy - This is an important
" variable., If natural gas prices were deregulated
completely, .the decontrolled price currently would
be $.60 per therm. Natural gas prices are schedul-
ed to be completely decontrolled by 1985. For all
-base cases, it is assumed that energy prices will
escalate 20% per year for 5 years and then 10%/yr
thereafter. ‘This appears to be a conservative
figure in 11ght of price escalations in recent .
‘'years which are heavily dependent on fuel cost
..escalations attributable to price increases by
OPEC. ‘

Capxtal Costs -~ Capital costs were calculated based
upon the engineering designs in Chapter 3 using the
Process Plant Construction Estimating Standards
from Richardson Engineering, along with quoted
- prices from vendors. An estimate was prepared for
each case and a 10% contingency factor applied. A
capital cost escalator of 10%/yr is applied with
regard to replacement capital. Capital costs for
each case are displayed in Table 4-1.

Operatzng & Maintenance - O&M costs were broken

down into two categories: operating costs,
including service, parts and labor; and energy
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Table 4-1. Capital Cost Summary. ~($l,300‘05)_ - San Bernardino
S Wastewater Treatment Plant Geothermal Feasibility
_’Study , January 1981 Price Level

COSTVCATE.GO-RIES CI-}ISvV ’CAZSE CABSE CA4SE‘ CASSE gA(\gl)-:
w1 | a0 | a0 | 20| af| 8| s
Piping | | 8 [ o | 68 | 84l 43| a3
Heat Exchangers 2] 22| 20| #9| 49|
Pumps - 9 13 13| 18 13| 13
Management & Engineering 40 | 40 40 40 40 40
TOTAL B 185 | 208 | 185 | 232 | 225 | 225
10% Contingency 19 21 19 23 23 23
Total Cost 206 | 229 | 204 | 255 | 248 | 248




costs. The operating costs have an inflator of 10%
per vyear. The energy costs (electrical for
pumping) have inflators of 20% for 5 years and 10%
thereafter, which are the same as the price
inflator for natural gas. The operating and
maintenance costs vary 1n each case according to
design criteria. S

o 'Interest Rate =~ The: .interest rate used is similar
to that for municipal revenue bonds, approximately
12%. The interest rate for a orivate entrepeneur
is the Prime Rate, currently 19 3/4%. It might be
possible to achieve a lower interest rate for a
municipal entity. The 12% rate is conservative and
depends  upon the -market for municipal geothermal
bonds, for which there is no prior experience in
California. ‘

o % Debt = The project will be one-hundred percent
debt financing ‘for the municipal entity. For
private development, 50% debt, 50% equity financing
is assumed.

0 - Energy Costs - The pumps will be driven by electric
power . from Southern California Edison at a current
price of 10¢ per Kwh. Electric power estimates
vary according to horsepower requirements, which,
in turn, vary accotding to design requirements.

4.2 RESULTS

In each of the six cases, the proposed system was found
to be more cost effective than utilizing natural gas. Table
4-2 displays the expected return on investment, vprice, and
capital cost limitations for eeCh’baSe case.

Using'price'of ehercy”displaced by geothermal heat as

the dec131on variable, the cases are ranked in order of economic
‘feasibility, as follows-
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Table 4.2 Base Case Summaries - Conceptual Geotherma1
Systems for San Bernardino Water Department

, INTERNAL RATE ! PRICE CAPITAL COST

BASE CASE OF RETURN $/THERM LIMIT - $1000s
Case 1. M&D #66, 1 Digester 39.39% " $.25 $365
Case 2. M&D #66, 2 Digester 125.11% .18 - 742
Case 3. M&D #59, 1 Digester 20.00% 33 269
Case 4. M&D #59, 2 Digesters 66.56% .24 633
Case 5. Drilling On Site, 81.30% .22 653

2 Digesters |
Case P(6). Private Investor, 34,58 34 296 -

~Case 5

Internal Rates of Return were calculated using. 959 f1nan¢1ng rather
than 100% in order to avoid extremely high IRR's wh1ch are d1stortive o
for the purpose of analysis for Cases 1-5 : ‘




Table 4.3 Base Case 1

Meeks & Daley Well #66
7 - -Heating One Digester

Discount Rate

1

- 10%

Life of Investment -

.20 years

- Vp]ume of Eneréy:

' ,54,750 therms/yr

Price‘of Energy $.38/therm

Capital Cost $203,800
'SOperatiﬁé‘Cost (1st yr) - $3,000
Interest Rate - 12%

% Debt | S100%
Eneray Cost (Punps) S2,90/
_Price Inflator .~ 20%/10%
Operating Cost Infiator 10%
Energy Cost (Pump) Inflator. 20%/10%

- 10%

Capital Cost Inflator

A11‘Variables Remaining Constant

Return on Investment 50.97%
| Price -, ' $.252/therm
Capital Cost Limit $365,484
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Case - . e Price of Energy «

Case

2 $.18/therm
Case 5 ~$.22/therm
Case 4 ,_$,24/therm"<
Case 1 ”$,25/thétm'_
Case 3 '$.32/therm
Case P

$.34/therm

.Tﬁé table shows that thé iréthréd éést of energy
(natural gas) to make the project feasible is in all cases below
the price currently paid by the Water Denartment ($ 38/thetm).
Therefore providing digester heat f:om geothermal energy exhibits
superior economics ih all cases studied.

It should be noted that all the municipal cases
provided cheaper energy than private developmeﬁt, because a
municipality does not need to make a return on its investment,
1008 debt financing is utilized and the mun1c1pa11ty does not
have to pay taxes.

Case 2 (heating two digesters with the existing Meeks &
Daley Well #66) and Case 5 (drilling a new well on the property)
are the most promising. Although Case 2 appears more cost”
effective, Case 5 is attractive for two reasons which cannot be
quantified in the economic analysis;

1) an autonomous resource is provided, and

2) the Meeks and Daley well is freed for potentially
higher uses which require temperature 1n excess of
100°F.

Tables 4-3 through 4-8 display the base case assump-
tions for Cases 1 through 6, as well as sensitivity analyses for
each of the key variables involved with regard to price and
capital cost limit. '
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SENSITIVITY ANALYSIS

- 20%

Case 1
CHANGE IN VARIABLE Rect | SRt
BC = BASE CASE | THERM | $/1000

Discount Rate : 5%, , $.23 | $417

BC 10% - .25 - 365

S C20% .29 292
Life of Investment 10 years .39 196
BC 20 years .25 365
30 years .20 548
Volume of Energy : 40,000 therms .35 236
~ BC 54,750 .25 365
70,000 .20 500
Price of Energy $.20/therm - 138
- BC .38, 25 365
80 -- 515
Capital Cost $150,000 .21 --
o  BC 203,800 .25 365
. 300,000 32 -

Operating Cost - $2,000/yr .24 381
BC 3,000 .25 365
4,000 .26 350
Energy Cost (Pumps) $2,000/yr .24 388
0 Be 2,950 .25 365
4,000 .27 341
Interest Rate 8% .21 469
o Bc 12% .25 365
| | | o 20% .33 245
Price Inflator* | 15%/8% .32 261
(=%2${3{6&?St | " BC 20%/10% 25 365
~ 50%/15% .16 791
Operating Cost o 5% .24 382
Inflator gc 10% 25" 365
o .31 287

'*Price Inflator - Assume 20%
increase in 1st 5 years;
10% thereafter for Base Case 4-9




Table 4.4 Base Case 2

Meeks & Daley Well #66
."Heating Two Digesters -

' Discount Rate -

10%

Life 6f Investmént

20 years

Volume of Energy

109,500 therms/yr

' Price of Energy | $.38/therm
Capital Cost - $229,155
'Operating Cost (1st yr) 5,800
Interest Rate 2%

% Debt 100%
Energy Cost (Pumps) 5,900/yr

- Price Inflator - 20%/10%
Operating Cost Inflator 10%

Energy Cost (Pump) Inflator | 20%/10%
Capital Cost Inflator 10%

A1 Variables Remaining Constant

Return on Investment

Pricé .

$.180/ therm

Capital Cost Limit

742,068




~ SENSITIVITY ANALYSIS

. Case 2
CHANGE IN VARIABLE PR;EE | CAPLIAL
BC = BASE CASE THERM | $/1000
Discount Rate 5% $.17 $847
BC 10% .18 742
20% .20 591
Life of Investment 10 years .26 394
'BC .20 .18 742
, 30 Jd5 1 1,109
Volume of Energy 70,000 therms - .28 1390
| ~ BC 109,500 1.8 742
150,000 3 11,100
Price of Energy $.20/therm -- 209
BC .38 | 18 | 742
. .60 - 1,303
Capital Cost. $200,000 a7 -
| BC 229,155 .18 742
. 300,000 .21 --
Operating Cost - "$4,000 /yr a7 0 770
| BC 5,800 18 742
: 7,000 .19 722
Energy Cosfi(Pumps) : $4,000 /yr .16 785
Lo BC 5,900 .18 742
- 8,000 .20 691
Interest Rate 8% - .16 952
' ' e 12% .18 742
20% . . .22 495
Price Inflator*j‘v" 15%/8% .38 530
}(?%::;gzoggst BC 20%/10% .18__ 742
30%/15% .12 1,514
Operating Cost - 5% 17 773
Inflator gc 10% .18 742
- 20% .24 588

*Price Ihf]ator -~ Assume 20%

increase in 1st 5 years;
10% thereafter for Base Case
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~Table 4.5 Base Case 3

Meeks & Daiey #59"
Heating One Digester

Discount Rate

L 10%

Life of Investment

.20 years

Vd]@me dfﬁEﬁéFQy'

54,750 therms

‘Price of Energy $.38/therm -
Capital Cost $204,000
Operating Cost (st yr) $4,800/yr
Interest Rate 12%

‘% Debt 100%

Energy Cost (Pumps) $5,900/yr
‘Price Inflator 20%/10%
Operating Cost Inflator 10%

Energy Cost (Pump) Inflator 20%/10%

10%

Capital Cost Inflator

A1l Variables Remaining Constant

Return on Investment 22.42%
‘Price $.329/therm
Capital Cost Limit $268,515




~ SENSITIVITY ANALYSIS

- Case 3

CHANGE IN VARIABLE PREE ] Coor

'BC = BASE CASE THERM | - $/1000°
Discount Rate ’ 5% $ .31 - $307
BC 10% .33 268
o 20% . .37 214
Life of Investment 10 years 47 143
- BC 20 ) 268
30 - .27 403
Volume of Energy. 40,000 therms | .45 139
BC 54,750 .33 268

70,000 .26 403
Price of Energy $.20/therm’ - 41
' BC .38 .33 268
, .60 - e 547

Capital Cost ~ $170,000 .30 -
, S BC 203,000 .33 268
o - 250,000 .36 --

Operating Cost ~$3,000/yr .30 297
BC 4,800 .33 268
6,000 .34 250
Energy Cost (Pumps) - $4,000/yr .29 313
| g ~BC 5,900 .33 268
7,000 .35 243
Interest Rate L8 .29 344
' - BC 12% .33 268
0% A1 180
Price Inflator* = = - ' ‘15%/8% 40 182
(<Energy Cost . BC 202108 3 268
30%/15% 22 589
Operating Cost 5% .31 295
Inflator BC 10% 33 268
20% .43 144

*Price Inflator - Assume 20%
increase in 1st 5 years;
10% thereafter for Base Case
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.Table 4.6 vBase Case 4

>Meéks & Daley #59
Heating Two Digesters

Discbunt Raté

t

10%

Life of Investment .

20'years"-

‘Volume of Energy

" 109,500 therm/yr

Capital Cost Inflator

_Pricé_bf;Energy 7$;387therm. '
| capital Cost $255,100
Operating Cost (Ist yr) $5,800/yr
Interest Rate 12%
1% pebt 100%
Enéfgy Cost (Pumps) $11,800/yr
Price Inflator 20%/10%
Operating Cost Inflator = 10%
Energy Cost (Pump) Inflator |  20%/10%
10%

A1l Variables Remaining Constant

Return on Investment 149.06%
Price | $.239
Capital Cost Limit $632,983
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SENSITIVITY ANALYSIS

Case 4
CHANGE IN VARIABLE PREE | el
BC = BASE CASE o THERM | $/1000
Discount Rate 5%' o $.23 | %729
- BC 10% 1 .24 | 633
0% 4o 496
Life of Investment 10 years . .33 319
BC 20 .24 633
30 | a1 | 047
Volume of Energy ~ _70,000 therms .38 264
BC _109,500 .24 633
150,000 | .18 11,010
Price of Energy $.20/therm - 149
~ BC __.38 .24 633
' .60 e 1,208
Capital Cost ~ $200,000 .22 ==
‘ ~ BC _255,100 1. 633
300,000 .26 -
Operating Cost - $4,000/yr .23 | 663
BC 5,800 | .24 - | 633
| 7,000 25 | 613
Energy Cost (Pumps) $8,000/yr .20 727
' oo BC 11,800 - .24 633
o 13,000 .25 603
Interest Rate 8 22 826
’ e 12 | .ea ] 633
. 20% .29 416
Price Inflator* ... _15%/8% | .28 450
(=§2$;3{o£?5t | BC 207109 | .24 | 633
B | 30%/15 .18 1,314
Operating Cost - .23 | 667
Inflator . BC 10% 24 | 633
o 20% .30 473

*PriCe Inflator - Assume 20%
increase in 1st 5 years;
10% thereafter for Base Case 4-15




Table 4.7 Base Case 5 |

Drilling a New Well on the
- Site to Heat Two Digesters

I

Discount Rate - 10%
| Life of Investment 20 years _
Volume of‘Energy .3 109,500 therms
Price of Energy $.38/thefm
Capital Cost $248,860
Operating Cost (1st yr) - ~ $5,800/yr
Interest Rate 12%
% Debt 100%
Energy Cost (Pumps) $9,800
Price Inflator 20%/10%
Operating Cost Inflator 10%
Energy Cost (Pump) Inflator 20%/10%
Capital Cost Inflator 10%

A1l Variables Remaining Constant

Return on Investment

Price

$.223/therm

Capital Cost Limit

$652,504
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SENSITIVITY ANALYSIS

Case 5
CHANGE IN VARIABLE PREOE | ot
BC = BASE CASE THERM | $/1000
Discount Rate 5% .21 g7a7
| BC 10% .22 653
| 20% .25 519
Life of Investment » ]0’yeafs .31 345
BC 20 .22 653
30 .19 977
Volume of Energy 70,000 therms | .35 300
. BC 109,500 22 653
150,000 16| 1,014
Price of Energy $.20/therm -- 1 190
"BC .38 .22 653
. .60 - 1,218
Capital Cost $200,000 .21 --
ST BC 248,860 .22 653
. 350,000 .26 -
Operating Cost $4,000/yr .21 681
- 'BC 5,800 22 653
Lo 7,000 .23 634
Energy Cost (Pumps) 7,000/yr - .20 719
. ... BC 9:;800 .22 653
| 11,000 .23 624
Interest Rate s .20 840
BC 12% .22 653
| 20% .27 436
Price Inflator* - 15%/8% .27 465
(=f2§;g{6fgst' - BC 20%/10% 22 | 653
| 30%/15% .16 1,346
Operating Cost _ 5% ' .21 685
Inflator " BC 10% \. 22 653
20% .28 499

*Priée Inflator - Assume 20%
increase in Ist 5 years;

10% thereafter for Base Case
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" Table 4.8. Base Case P

A Private Investor Develops the Resource.
under Conditions for Base Case 5

‘Discount Rate L 30%

‘Life of Investment 120 years
Volume of Energy. - 109,500 thers/yr
| Prfce of Energy $.38/year
Capital Cost _ - $248,860
Operating Cost (1st yr) - $5,800/yr
Interest Rate ) _ 19.75%
% Debt - 50%
‘vEnefgy Cost (Pumps) $9,800/yr
-:vPrice Inflator 120%/10%
Operating Cost Inflator 10%
‘Energy Cost (Pump) Inflator 20%/10%
Capital Cost Inflator 10%

-A11 Variables Remaining Constant

Return on Investment 34.58%
Price- , : o $.337/therm
Capital Cost Limit . 1 $296,025
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~ SENSITIVITY ANALYSIS

Case P
.,‘CHANGE IN VARIABLE | PRCE | ST
BC = BASE CASE CTHERM | $/1000

DistoUnt Rate T 20% $.25 $467
o | BC 30% 34 296
S - 40% .43 207
| Life of Investment 10 years .38 250
ST | | BC 20 years 34 296
, 30 years - .33 308

Volume of Energy 70,000 therms 53 145 -

: ' Bc 109,500 34 296 °
--150,000 .25 - 45]
Price of Energy ~$.20/therm - 98
. o BC .38 .34 296
80 e - - 538

Capital Cost $200,000 .29 -
Coar . BC 248,860 .34 296
- 300,000 - .38 -
‘Operating Cost ~ $4,000/yr .33 307
‘ SRR ‘B¢ 5,800 .34 296
. 7,000 .34 288
Energy Cost (Pumps)  - $8,000/yr - .32 312
, 'BC 9,800 .34 29
12,000 .36 276
Interest Rate 15.00 32 314
- BC 19.75 .34 296
25.00 .35 277
Price Inflator * o 15%/8% .39 237
(= g A  BC 20%/10% 34 296
30%/15% .25 478
Operating Cost 5% .33 304
Inflator ' BC 10% 34 296
- 20% .36 - 268
% Debt 0% .48 181
50% .34 296
100% 19 820
*Price Inf]ator - Assume 20% increase in 1st 5 years; 10% thereafter for
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A reassuring observatidn from Cases 2 and 5 is that. variances
indicated in the sens1t1v1ty analy51s do not impact the price of
energy to the extent that it is no longer cost competltlve with
the existing fuel cost. Even if the inflator (the varlable w1th

the highest impact) is lowered to 15% for the flrst 5 years andv

8% thereafter, the price of energy is still less than’s 38/therm.

U51ng these conservatlve parameters, it appears that
the prOJect is clearly cost competltlve. Even the‘worst case,
, ut11121ng a Enlvate developer, is cost competitive under’most
01;cumstances and 1is only uncompetitive under the most pessi-
mistic assumptions. ' ' '

In addition, in all of the sensitivity tests, the
capital cost limitation is higher than the_prepared capital cost
estimates, except when the price of energy is reduced to $.20/
therm (a most unlikely event). Most of the capital cost limits
appear to be remarkably high, due in most part to the impact of
energy cost inflation and inflation in general. For example,
expenditures of $50,000 in 1981 will be $125,000 in 1986 with a
20% inflation factor. As long as the interest rate on debt is so
much lower than energy vprice inflation, the investment will
provide a very high internal rate of return in the form of lower
energy costs.



5. ' ENVIRONMENTAL ANALYSIS

In this Chapter, an ana1y51s of the environmental
1mpacts which will result. from constructlon and oneratlon of the
geothermal heatlng system descrlbed in Chapter 3, "Preliminary
De81gn are d1scussed. ; Chapter 5 is d1v1ded into two ma1n
sectlons~ Sectlon 5.1 discusses the env1ronmenta1 sett1ng of .the
prOJect and Sectlon 5. 2 descrlbes the exoected 1mpacts on the
~environment from the San Bernard1no Geothermal Wastewater
Treatment Project.

5.1 ENVIRONMENTAL SETTING

The env1ronmenta1 settlng of the San Bernardlno area,
in terms of phy51ca1 blolog1ca1 and fsocloeconomlc character-
1st1cs, is presented in this section. Two documents were used as
primary'sources for this data and shou1d be consulted for more
detailed 1nformat10n. They -are the San Bernardino valley
Wastewater Management Facilities Plan: Phase I Volume 1 Existing
Condltxons (Reference 5 1) and the F1na1 an1ronmenta1 Impact
Report: San Bernardino Fac111t1es Plan (Reference 5.2).

5.1.1 Physical Environment

The physical environment - is discussed in terms of
topography, SOllS, geology, climate, air quallty, water resources
and water quallty.

5.1.1.1 Togographx -
» A variety of topograph1ca1 features, including moun-
_ tains,ahllls, watercoursas ~and alluvial plalns, are evident in

the vicinity of the ‘proposed project (Figure 5-1). The San
Gabriel Mountains to the northwest and the San Bernardino
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Mountains to the north are separated by Cajon‘Pass»and the San
Andreas Fault. The San Bernardino Mountains reach a maximum
elevation of 11,502 feet at Mount San Gorgonlo, the hlghest peak
in Southern Callfornla.‘ Several other hllls and lesser mountalns
are’ dxstrlbuted throughout the area.i Streams and watercourses
originate in the mounta1ns and the San T1moteo Badlands.
Deposition by the Santa Ana R1ver and M111 Creek have contrlbuted
to the larger alluv1al fans in the San Bernardino Valley.
Smaller”fans'and alluvial plains,‘includlng'the Yucaipa Plain in
the southeast and the Fontana ‘Plain to the west, also have
resulted from deposxtlon by varlous creeks and waterways.

5.1.1.2 Soils

The Soil Conservation Serviee'has identified 21 soil
associations'in_thefSan Bernardino Valley Area. These associa-
tions have been divided into three major]groups,based_on soil
character1st1cs,_slope and. er051on. - Group 1 soils are found on
recent alluv1al fans and p1a1ns and consist of deev, permeable
soils ‘having no development in the profile. They are charac-
terized by'moderately rapid permeability and a slow runoff rate.
The proposed vgeothermal project will be constructed’ in these
Group 1 soil types.. Group 2 soils, found on older alluvial fans
and terraces, consist ofvsilty'or sandy loam in the surface layer
~with clay loam in the subsoils and substratum; the lower horizons
contain clay pan. These soils show a slight to moderate erosion
hazard, good drainage oharacteristios and moderate to slow
permeability. Group 3 soils, located on Crystalline, sedimentary
and granitic”bédrock, are found in the Chino Hills, at the base
.of the San Gabr1e1 and Jurupa Mountalns, and in small areas alonq
- the San Bernardlno-Rlver81de County lines. These soils are well
drained, with moderately slow to moderately rapid permeability
'w1th1n the’ sub501ls."
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5.1.1.3  Geology

The geology bf thevSan'Bernardinotarea is quite,varied.
" Beginning with marine ‘deposition, igneous intrusion and volcanic
activity, the ba51c bedrock of the area has undergone metamor-
phism, repeated upl1ft, er051on and deformat1on to create the
mountains and hills surroundlng the San Bernardlno Valley.
_Er051on of the mountains resulted in fluv1a1 and . alluv1a1
deposition at the mountain bases and on the valleyvfloot.

- One of the most significant natural features ~is the
size and number of faults, including the San Andreas, the San
Jacinto, which is the most active, and a number of minor faults
(Figure 5-2); The southwestern portion of the county has exver-
ienced large earthquakes historically. The known epicenters of
major earthquakes in the San Bernardino area are also shown in
Figure 5-2. From 1890 to 1923, the San Bernardino area exper-
“ienced five major seismic events estimated at 6 or greater on the
Richter Scale; five have been attributed to the San Jacinto Fault
and one to the San Andreas. Since 1923, four additional seismic
events of magnitude greater than 6_ have occurred in the San
Bernardino area. In view of this, future events can be expected
to occur. .Ground rupture, shaking and liquefaction are potential
hazards associated with seismic activity. Other potentialA
geologic hazards include subsidence, 1andsiides and slope
failures., |

5.1.1.4 Climate

v The climate in San Bernardino is semi-arid, with hot,
dry summers and cool, periodically rainy winters. 1In addition to
the influence of the San Gabriel and San Bernardino Mountains and
Pacific Ocean, the principal meteorological factor impacting the
weather is the presence of a semipermanent eastern Pacific high
pressure cell. During the summer, this system prevents storms in
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the Pacific from moving ashore; méximum daily temperatures
average between 87 and 95°F. In the winter, the cell_subsidés
and the oceanig storms move onto 1and; makimum_daily temperatures
average between 63 and 71°F. Annuaifprgcipitation'avetages 13
inches, however, less than 15% of this total falls from May
through Oétober;‘ The'prevailing wind pattern is the sea breeze -
land breeze regime, although strong'nottheaétérly'Santa Ana winds
infreQuently whip through the northern mbuntainsfénd deserts.

5.1.1.5 Air ggality'

The net daily input of air pollutants in the San
Bernardino Valley is fairly consistent -- about 70% mixture of

carbon monoxide, oxides of nitrogen and hydrocarbons from cars, .

with the remaiﬁder ‘being a ‘complex mixture from stationary
sources. In _the winter, the greatest poliutioh problems ‘are
carbon monoxides and oxides of nittogén due to the surface
inversions and air‘staghation ddring the hiqht’and earlv‘mérninq
hours. The combination of longer daylight hours and brighter
sunshine in the summer causes a reaction.that_forms more of the
photochemical smog. Table 5-~1 presents air'quality data for San
Bernardino and vicinity. ' |

Photochemical oxidant is probably the most serious

contaminant problem. The San Bernardino area experiences some of
the highest ozone concentrations in the South Coast Air Basin.

The principal reason for ozone being considered the most serious

pollutant is that ozone is the manifestation of photochemical
smog and the principal irritant in smog. Emissions in the San
Bernardino area aggravate the condition, but the main causes are
emissions and smog-forming atmospheric conditions in the Los
Angeles - Orange County coastal plain area which cause ozone to
form in the‘driftiné air mass passing over San Bernardino. Poor
visibility is ahother manifestation of smog and is poor through-
out the upper Santa Ana Basin.
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‘Table 5-1. 1978 Air Quality Monitoring Data in Study Area -
Vlolatlons of State Standards and Annual Max1mum :
Hourly Averages , _ .

Monitoring ~ ~  Qzone . 'Carbon N Su1fdr"i‘ " Nitrogen
Station ‘ L ‘Monoxide? ;Qioxidea N - Dioxide
Days®  Max® . Days®  Max®  pays®  mMax® Days®  MaxC
Riverside e 03 |0 9 |0 0.3 o 022
San Bernardino | 163 0.36 [0 13 |0 0040 |0 0.2
Fontana  -°| 183 042 |0 13 |0 o 0.0 |3 0.30
Redlands. | 165  0.39 [0 9 | - - 0 0.21

a V1olat1ons for carbon monoxide refer to the 12-hour standard, those for sulfur
dioxide refer to the 24-hour standard the 1- hour standards for these contaminants
- wWere not violated. - : : '

‘b‘Number of days vio1ating state standard for indicated pollutant.:
< Single‘highest'Ohé-houh (24;hodf fok»sz)'ayéraée of the year in parts per million.

Source: South Coast'Airqua]ity'Msnageméhtloistricts‘JanUAry,_1979 (3).



Suspended particulate matter and sulfate are also
serious pollutants. Sulfate is a particulate contaminant formed

chemicallyffromfsulfur dioxide emissions. This_pollutantA

concentrates in Fontana, where the priﬁcipal source is probably a
steel mill., | | Lo

Thé Soﬁ£h Coast Air Baéin, including San Bernardino,
has been projected by the Southern california Association of
Government's Air Quality Management Plan (AQMP) to be in viola-
tion of ambient air quality standards by 1987. The County is
prdjected to be in compliance with_thé national NQz standard in
1987, but in violation of the more stringent state standards.
State and'federal'motor vehicle control programs should assist
the steady decrease of carbon monoxide emiSSions; but, evenvwith
a 43% decrease, the County still may not meet the national
standards. However, if the'proposed AQMP is adqpted énd_imple—
mented, it is claimed that the entire South CoaSt Basin will be
in compliance with national standards for ozoﬁe, CO énvaOx by
1987.

5.1.1.6 Water Resources and Water Quality

The principal watercourse in this area is the Santa
Ana River, which has a drainage area of 854 sqg. mi. River flow
consists primarily of winter storm runoff and sewage treatment
facility discharges. The Santa'Ana River, Mill Creek and Lytle
Creek contribute 80% of the surface inflow, which either is
diverted for doméstic use, irrigation, artificial groundwater
recharge and export, or percolates through the stream beds to the

.water table. Groundwater, which has been the principal source of

water for ecohomic development in the area, is pumped from a
large basin bordered by the San Gabriel ‘and San Bernardino
Mountains and the Badlands as showh-in Figure 5-3. In 1976, 83%
of total water production was pumped from the basins, which are
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replenished by runoff from the mountains, infiltration from
stream flows and irrigation waters, art1f1c1a1 recharge, precipi-

tatlon, ‘and wastewater dlscharges.

Water’ quallty throughout the san Bernardlno Valley
Mun1c1pa1 Water District is generally good, with an aVerage total
hardness (CaCO3) of 167 mg/1 and total dlssolved sol1ds (TDS) of
287 mg/1. Since the groundwater s most beneficial use is as
drinking water, the Santa Ana Regional Water Quality Control
Board set water qual1ty ob]ectlves consistent w1th dr1nk1ng water
standards. surface water quallty data from 1973 1978 averaqed
mean TDS 1evels less than 250 mg/l Nltrate-nltrogen levels were
greater than 1.0 mg/1 and water hardness varied from moderatelv
hard to hard. Since 1972,.the‘San Bernardino Valley Municipal
. Water District has been importinq water'from\the California Water
Project to replenish groundwater basins, sell to retail water
producers and store in the groundwater system. The quality of
this water is generally high. '

5.1.2 Biological Environment

The diverse elevatlonal range and topography of the San

Bernardlno Valley area which includes flat, desert-like terrain,

undulating foothills and steep mountain slopes, supvorts a
complicated vegetation community and a variety of wildlife
habitats.

5.1.2.1 Flora

In general, five different plant communities occur in
this area. Beginning at the foothills, coastal sage scrub
predominates to. 3000 feet. From 3000 to 5000 feet, chamise or
greasewood is the dominant species. Chaparral, which is denser
and snrubbier, occurs in the same altitudinal range on moister
slopes and heavier soil. The more sheltered valleys and canvyons



to about 5000‘feetbcontain southern'oak woodland. Finally, the
. montane coniferous forest . communlty is found from 5000 to 9000
- feet 1n the San Bernardlno Mountalns.

The exlstence of rlparlan plant communltles along the
beds of the tr1butar1es and major washes of the Santa Ana River
plays a cr1t1ca1 role 1n stablllzlng the 1ntegr1ty of the sub-
stratum and banks, thus preserv;ng the quallty of the groundwater
and surface flows throughout the area. In addltlon, the r1par1an
hab1tat provides shelter, water and a varlety of food for
Fw1ld11fe.ﬁ, At hlgher elevatxons, alder, w1llow and cottonwood
predominate, wh11e in the lower elevatlons, Caleornla_sycamore
and mule fat are the dominant species.

Tran51tion zones, whlch prov1de more habltat diversity
. occur at the. 1nterface of the two plant communltles. Dominant
species from each communlty result 1n higher - floral diversity
“then either adjacent communlty.

- ,Most of the land on the floodolain below:the mountains
and foothills 1s developed for urban and 'agrlcultural use,
including citrus groves w1th eucalyptus windbreaks res1dent1a1
landscaplnq, bulldlngs and supportlnq serv1ces such as roadways.
Natural vegetation con51sts of lntroduced annual grasses -and
- weeds, '

. San ,Bernardino County has'\more‘ rare' and endangered
plant species thanvany other county‘invthe'State of California.

A 115t1ng of the endangered flora can be found in Append1x Table
2 of Reference 5. 2.

5;1;2.2~ Fauna :
“The - diversity of .topographic features, microclimatic

zones and vegetation communities provides a great variety of
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wildlife habitats; The riparian habitats support the most
diverse fauna, including bee-eating and insectivorous bird
species, owls, hawks, bats, rodents and raeoons.' - Transient
populations inclnde bobcats, coyotes and mule deer. Amphibian
~and reptile spec1es are also present.v A highly diverse fauna is
also present in the montane coniferous forest, which supports
many of ‘the spec1es that frequent ‘the riparian habitats."The
chamise chaparral, chaparral and’ southern_oak woodland support a
moderately'di#erse fauna including'birds,’rodents and reptiles.
:‘The coastal ' sage scrub has .a less diverse fauna, with lnostly
 birds, rodents and reptiles. Urbanized and agricultural areas
contain common rodents, birds and lizards. Detailed svpecies
listings can be found in Appendix Table 3 oereference 5.2.

The California Department of Fish and Game has desig-
nated as rare two species with populations living in the area.
They are the Stephen's Kangaroo Rat (Dipodomys stephensi) and the
Southern Rubber Boa (Charina bottae umbratica). The latter
species is confined to montane, forested areas of the San

Bernardino Mountains, while the former is reported to occur near
urbanized areas in the Santa Ana River Basin.

5.1.3 Socioeconomic Characteristics

The socioeconomic characteristics presented in this
section include land use, economic activity, population and
cultural resources.

5.1.3.1 Land'Use

Existing land use patterns and projections of use are
presented in detail in both references. Residential and agri-
cultural lands account for the majority of land use, amounting to
70% of the developed area. According to  Southern California
" Edison's report "Land Use: Eastern Division, San Bernardino

5-12



County, 1975, from 1974 to 1995, 9 125 acres w1ll be conVerted
from undeveloped and agr1cu1tura1 land to some fo}m of urban land
use. The largest 1ncrease is expected to occur in the residen~
tiallland use category,'w1th manufacturlng land use next.
Agricultural and undeveloped land, which compr1sed 52% of all
"~ land in the East Valley in 1974, were expected to decrease.

5.1.3.2 Econom‘ic'Aﬂctivity" |

The economlc base of the San Bernardlno Countv is
oriented heav11y toward manufacturlng, wholesale and retail
trade, serv1ces and government. When contrasted w1th the economy
of Callfornxa as a. whole, the economy of this area is more
greatly 1nf1uenced by government employment, while manufacturlnq
act1v1ty accounts for ‘less of the base. Transportatlon is also
1mportant to the econom1c base due to the completion of the 560
acre Southern Pacific Rallroad clas31f1cat10n vard and the
migration of several motor trucklng termlnals to ‘the area.
Norton Air Force Base and the new Veterans administration
hospital contrlbute to the s1gn1f1cant m111tary‘and governmental

payroll.

Per capita personal income in the County in 1976
amounted to $5;692, a 40.7% increase over 1972 levels. Based on
state income tax returns, San Bernardino County ranked twelfth
among the state'S“Sevcounties.in median income per tax return.

5.1.3.3 Population

Populatlon in San Bernardlno County increased 13.2%
from 1970 to 1978.  Between 1977 and 1978 the Riverside - san
Bernardino - Ontarlo SMSA experienced'-the largestl population
increase of any SMSA in California. According to estimates by
the Southern California Association ofeGovernments’(SCAG), the
population mill‘continue.to increase from 1980 to 2000.‘ The
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county is expected to grow 24.3% between 1980 and 1990 and 11.2%
between 1990 and 2000. . SCAG currentlv is dlrect1ng a vrogram
aimed at balancing employment with populatlon in the county by
reducing the overeli length’and»nuﬁber of commuter trips to Los
Angeles - County and by promoting economick'vitality' within the
region. - If this: program can be 1mplemented successfully; the
local economic base and local 1ndustr1a1 and commercial develop-
ment will be_affected s1gn1f;cant1y.w o

5.1.3.4 Culturel Resources,

Due,to.the historical background with influence from
native Indians, Spanish ’missionaries, MexiCans, Mormon home-
steaders -and Anglo—Amerlcan settlers, the area is r1ch in
cultural resources. Records at the San Bernardlno County Museum
indicate that 40 significant archeological sites have been

identified.
5.2 v ENVIRONMENTAL IMPACTS OF PROPOSED ACTION

The environmental impacts which may result from the San
Bernardino Geothermal Wastewater Treatment Plant Project are
discussed in this section. The section is organized similarly'to
Section 5.1 te allow ready cross-referencing between the two
sections.

5.2.1 Impacts on Physical Environment

The proposed project will have' no adverse impact on
topography, soils or climate of the San Bernardino area. The
project's impact on geology, air quality and water quality are
discussed below.
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5.2.1.1 Geologic Hazards

Two ootent1a1 qeologlc hazards have been evaluated for
the proposed geothermal system - selsmlc hazard and sub51dence.
Experiments conducted ‘in earthquake control in Colorado (Ref-
erence 5.3) used hlgh oressure water 1n]ecti0n to trigqer
earthquakes. In these exoerlments, the flulds were 1n1ected at
pressures that - caused fracturlng of rocks. The exoerlment also
‘showed that reduc1ng injection pressure below a threshold level
significantly reduced ‘the orobablllty of induced  seismic acti-
vity. If 1nject10n is used in this oronect, the risk of inducing
‘seismic activity will be low because ' injection of geothermal
fluid will be done at the oprevailing low‘oressures into vorous

strata.

Subsxdence is not a Dotentlal geoloqlc hazard from the
proposed Drogect. Over 210 000 acre—feet of water are currently
pumped from the San Bernardlno ba51n each year.' The orooosed
oro;ect will oumo only 75 to 300 AF oer year. Therefore, the
‘impvact of the project on sub31dence w111 be neqllqlble. If the
proposed orOJect 1nc1udes 1nject10n of all geothermal €luids
_ produced, whlch, should” reduce the risk of subsidence to a
negligible level. | | o '

'5.2.1.2  Air Quality Impacts

v : fi The air pollutant em1551ons from the San Bernardino
Wastewater Treatment Plant will decrease as a result of _the
,prooosed oro;ec . quester oroduced methane currentlv used to
fuel a boiler w111 be dlsplaced by hot qeothermal fluids. The
‘methane will - be dlverted to fuel englne drlven oumos whizh.
currently use natural gas for fuel.i The' net result of the
_project w111 be to decrease natural qas burnlng at ‘the o»lant bv
about 5 1/2 mllllon'cublc feet per year.'.Thls will result in
1ower air emissions from olant operations. |

5-15



During’conStruction of the project, excavation of pive
trenches .and fohndations will cause temporary»generation of dust
-in the immediate vicinity of the pipeline right-of-way between
the well and plant, and at the plant itself. This impact will be
both- temporary and mlnor. ‘

-:5,2.1.3  Water Quality

The proposed.project should”have no impact on gfound-
water quality. One project alternative is to inject spent.fluid.
"All fluids produced for heat removal will be injected into the
same reservoir from which they were removed. |

One alternative to injection is to mix the soent geo-
thermal fluid with the secondary or tertiary effluent from the
‘San Bernardino Wastewater Treatment Plant. The plant currently
discharges approximately 15, 000 gpm of treated effluent to the
Santa Ana River and 2,000 gpm from tertlary treatment for
1n-plant and freeway irrigation uses. The addition of between
155 and 610 gpm of spent geothermal fluid should have a minimal
impact on the quality of these plant discharges. |

5.2.2 Impacts on Biologic Environment

-

The impact of the proposed project on the natural
biologic environment will be insiénificant. The pipelines from
existing wells to the plant'site will follow existing rights-
of-way which have been previously disturbed for pipeline instal-
lation. The 'remainder of project work will occur within the
vwastewater treatment plént boundaries. As the plant has been
previously landscaped, the impact of trenching, foundation
- excavation and injection well drilling on the natural biologic
environment will be insignificant. '
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5.2.3 Impacts on Socioeconomic Environment

It is ,expected" that the proposed project will have
negligible impacts on land use, economics_and population of the
San Bernardino area. The anticipated‘impacta:of‘the project on
~ cultural resources, . c1rcu1at10n, noise and energy consumptlon are

dlscussed below.,

5.2.3.1 Impacts.on Cultural ReSOurces_‘

- The fac111t1es to be constructed 1n the oroposed
project. w111 be located on orev10usly dlsturbed areas at the
wastewater, treatment plant and/or exlstlng p1pe11ne rights-
of-way. , Therefore,, no 51gn1f1cant _impact  on ,hlstorlcal or
cultural resources is expected. | o |

5,2,3;2 , Circulation‘v

In - the event that Meeks and Daley Well #66 is chosen
for geothermal fluid productlon, the plpellne r1ght—of-way will
. €ross Orange Show 'Road | Trenchlng act1v1t1es “and p1pe11ne
1nsta11at10n will 1nterfere with motor veh1c1e traffic on this
road for two to four weeks. The average daily traff1c volume on
Orange Show Road was -about 19,000 ‘in 1977. This negative impact
on traffic c1rcu1at10n w111 be of short duration, and arran@e—
ments. will be -made with the City Traffic Department to assure
that»motor;sts can reach their destlnatlons_by alternate routes.

5.2.3.3 Noise

| The main noise impact of the’proposed_project‘will be
due to heavy construction equipment such as backhoe's and
drilling rigs. These noise 1mpacts will be temporary. Injection
well drilling is expected to take less than one month and all
trenching and backflllzng should be accomplished in less than two

months.
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During operation of the project, no increased noise

levels are anticipated.

' 5.2.3.4 Impact on Energy Consumption

Impleﬁéntatidn of the proposed project will result in
saving about 5 1/2 million cubic feet of naturai»gas per anaero;
bic digestétbheatgd.' In addition to reducing the City of San
Bernardino Water Department's annual enerqgy éosts by $20,000 ver
- digestor heated, a significant guantity of natural gas will be
‘conserved. | o
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.6, RESOURCEDDEVELOPMENT PLAN

The Resource Development Plan presented ‘in thls Chapter
descrlbes the steps which the San Bernardlno Mun1c1pa1 Water
Department should follow in order to utlllze geothermal _process
heat 1n their: wastewater treatment plant. A prelxmlnary well
program and rough cost est1mates for the productxon and 1n]ect10n
wells also are 1nc1uded- however, since many unknown- var1ab1es
are involved in the project well specifications, the cost
estimates are'only preliminary figures, The Meeks" and Daley Well
No.. 66 is proposed as the candidate productlon well,

In order to achleve the goal of the Resource Develop-
ment Plan, Whlch is to prov1de guidelines for the rapld 1mp1emen—
tation of geothermal energy in. the wastewater treatment plant,
”the follow1ng objectlves must be: fulfllled-

o Evaluatlon of the Meeks and Daley No. 66 Well.

o Evaluatlon‘_of kthe ‘San Bernardlno geothermal
resource. L TR L B

o ',Plan of resource deve10pment.

o Prellmlnary well program and cost estlmates.
6.1 EVALUATION'OF THE'MEEKSeAND~DALEY WELL

In 1966, the now - defunct R. and W.e o Drllllng, Inc.‘
idrlllad a well on South ‘Arrowhead near Central Avenue in San
‘Bernardino for the Meeksuand Daley Water Company. = The well,
referred to as the Meeks and Daley Well No. 66, produces thermal
'fwater'at temperatures of about:138°F ~The San Bernardino Board
of Water Commissioners’ proposed using - ‘this well as a production
well. for the geothermal heatlng of the sludge dlgesters at the
‘wastewater treatment plant located about one-half mile south of
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~ the well. An evaluation'df'the present status df the Meeks and.
N Daley Well No. 66 was conducted to determ1ne 1ts su1tab111ty for
use as . a productlon well. ' ‘ ’

. 6.1.1 Assemble and Analyze'Data Available.for the Well

, Evaluatlng the status of the well must begln by 'A
v-assembllng and analyzlng avallable data, 1nc1ud1nq the drlller s
log, water chemlstry ana1y51s, temperature 1ogs, ‘and conversa-
tions with local persons. who are knowledgeable on the status of
the Meeks and. Daley Well No. 66.

6.1.1.1 Dpriller's Log and Dtilling and Completidn Information

. A drlller s log of the Meeks and Daley Well No. 66 was
made at the time the well was drllled in May 1966, but no
lithologic log is available. According to the driiie;'s'loq (see
Figure 6-1), the well originaliy was drilled to a deoth of 975
feet. Discussions with a number of knowledgeable persons
revealed that:subsequently.the well was backfilled from 700 feet
to 975 feet because poor water quality was encountered at this
depth '

The diameter of the well is 20 inches. According to a
representative of Timescal Water Company in Corona, 61 feet of
12-inch diameter column appear in the top portion of the well,
followed by 160 feet of 10-inch diameter column. A pump and some
other equipment owned by the Meeks and Daley Water .Company is
located at a depth of 243 feet within the well. Since only 1.5
“inches of clearance exist between the well casing and the pump,
it is difficult to put a probe or any other instruments down the
well without remov1ng the pump.

v The well was cased throughout the depth of the hole
with 20-inch diameter 6 gage casing. The casing was perforated
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' HEEKS AND DALEY WATER COMPANY
- (Continued) ‘

 Sta;ic‘watér:Léve|:__Maylzk,‘1966 - 69.0'
Temperature: .= 1209F
Perforated with Mills Hethanical’KhiFe
24" x 3/8" Blade

.Perforations

fzu
12
124
12“
12"

cuts
cuts
.cuts
cuts
cuts

503-ft. to .575-ft. -
575-ft. to 635-ft: -
635-ft. to 745-ft. -
745-ft. to 791-ft. -
791-ft. to 955-ft. -

o0 £ 00 £ 0O
W B (e (O D

Figure 6-1 (Cont'd): Driller's Log from Meeks and
- Daley Well No. 66



at all hot and cold water bearlng strata, usxng a M1lls Mechani-
cal RKnife with a 2- 1/2 inch by 3/8 1nch blade. The perforation
~zones above the 700 foot depth include ‘the followxng strata-

‘l., 503 to 575 feet (brown sand and gravel layer)
“24 575 to 535 feet (brown and black clay) |

F”3s_ 635 to 700 feet (brown clay, gray sand and cobbles
— - . up to 4 rnches ln size) '

The drrller s log shows that the Meeks and Daley Well No. 66 is
located pr1mar11y 1n brown and blue clay.; sand, gravel and
cobbles from 3 to 5 1nches in sxze.r These sed1ments probably can’
be classxfxed ‘as alluv1a1 valley £ill deposits such as those
blanketlng much of the San Bernardrno Valley (Dutchee and
Garrett, 1963). ‘The Meeks and Daley Well No. 66 is located on or
very near the Loma Llnda Fault. The San Jacinto . Fahlt, which
‘strlkes northwestward across the San Bernardlno Valley, parallels
the Loma anda Fault ‘and passes very near the well.

: The well was dr111ed wrth a cable tool rxg. . No
drlllxng flu1ds were used and no open hole or electrlc logs were
run before the well was cased.‘ The well was pumped for 72 hours
after it vas drllled, ‘and a flowage of 2000 gallons per mxnute-
(gpm) was recorded (verbal communication with Larry Rowe, 1980).

6.1.1.2 Hater Analyses

" In May, 1980, Geothermal Surveys, . Inc.'lof Pasadena
,‘performed a water analysxs on samples taken from the Meeks and
_Daley Well No. 66. The results of this analysrs and ‘the water
3chemlstry analysis performed in March—Aprrl, 1979 by Edward S.
Babcock ‘and Sons, Inc. of Riversrde are dlsplayed in Table 6-1.
The well appears to contain slightly to moderately alkaline
water.  Sodium and chlorlde seem to be the 1nost concentrated
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‘Table 6~1. Analyses of Water‘Samples_ffom the
Meeks and Daley Well No. 66

Geothermal Surveys, Inc.

| Tested May 1980

Edwards S. Babcock and
Sons, Inc.
Tested March-April 1979,

Sodium mg/1
Potassium mg/l -
calcium mg/l
Magnesium mg/1 *
| silica mg/1
Carbonate mg/l
Bicarbonate mg/l
Sulfate mg/1
Chloride mg/l

"I Total Dissolved Solids

(at 180°C) mg/1
pH

112
1.2
2
2.4
27

7.0

114

= U N

21
18
31
120
360

8.7




ions,'withwsulfate, bicarbonate, andrcarbonate occurring in less
'concentrated'forms.v The water, consxdered to be good quality, is
used for 1rr1gatlon purposes by the Meeks ~and Daley Company.
Accordlng to the figures in Table 6= 1, ,the minor . s111ca and
carbonate content of the water (27 mg/l and 21 mg/l) is a good

indication that scallng should present no. serlous problems.

6.1.1.3 -Ana1yses-of‘mem§etaturé-na£a>;l

At the time 1t was drilled, the Meeks. and Daley Well
No. 66 had a standxng water level of 69 feet wlth a temperature
of 120°F, as shown on the drlller 's log in. Figure 6-1. About
three years ago at certaln intervals, the well began to flow
artesian at a rate of l, 350 gpm- the water temperature was 135°F
to 140°F. Geothermal Surveys, Inc. (GSI) attempted a thermal log
in May 19%0 the results are dlsplayed 1n Table 6-2 and in Figqure
6-2. The . well 'was flowxng 875 gpm artes1an at the :time the
‘thermal survey was’ performed. The hlgh artesxan flow appeared to
be responsible for the well being isothermal. As shown in the
thermal log in Figure 6- 2, the well was only logged to a depth of -
160 feet. Several unsuccessful attempts ‘were made by GSI ¢to
probe to a greater depth. = This penetration problem must be
investigated further in the well program phase.' The'inability of
the temperature probe to reach depths greater than 160 feet may'
be explalned by one or more of the factors listed below-’

a.v'The well is blocked by ‘an unknown obstructlon at
~ 160 feet such as: debris in the well, parting or
‘buckling in the casing, rock in the casing, etc.

'b. The artesian flow of the well at the time of the
: thermal survey may have been too excessive to allow
%he temperature probe to drop below a depth of 160

R eet.‘ _

C. ‘The temperature probe was unable ‘to get past the

. pump equipment which Meeks and Daley set 1ns1de the
: well.v , . . . .
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Table 6-2. Thermal Survey Data from Meeks and
: o ' Daley Well No. 66* : :

o FlOW~ “:L : : Peile 87Sgpm L
’(Artesian) : O

Temperdture at{éﬁéfldw:. 55°¢c”

S 22 20 SE
Field pH - 1.0 S
_Temperature at depth: 20 ft.~  63.1°C

7 S . " 145.6°F

160 ft.- 63.0°C

TR P RS o 145.4°F
. Thermial Gradient: 20 - 160 ft - .07°C/100 ft.

*From analysis performed by Geethermai~Suryeys, Inc.
T 1n May 1980 , , S - «



" A more COmplete thermal analysis and a determination of
the condltlon of the - well bore must be performed in -order . to
ascertain completely the present status of this hole.

6.1.2 Determine AdditiOnalrData'to*be~ob£ained%f6r the.Welll

A determ1nat1on must be ~made of the - addltlonal data
‘which should be: collected in order to assess the condition of the
well andrlearnvmore about - the geology of the area.

6.1.2.1 .Additional Chemical Analyses
Alﬁhough the two water chemistry analyses ruh‘oh well
- gamples appear .to be sufficient: to determine: the chem1ca1 nature
of the water, if p0551b1e, at least one additional water . sample
should be. obtalned for ‘additional: analysis of the: silica ion
‘concentratlon. Only one silica determ1nat1on has been made and
spec1a1 precautions are necessary when making silica determlna-
tions. In addlt1on, the silica values from the No. 66 Well m1ght
be compared with those of other wells in the v1c1n1ty,.51nce
silica concentratlons can be used to infer geothermal reservoir

temperatures.

6.1.2.2 Determine Physical Condition of the Well

Before a decision can be made on employing Well No. 66
~as a production well for this project, the physical condition of
the well must be assessed by using either a feeler. gauge instru-
ment, electron1c callper log or a TV log or photolog. 1In order
" to determine the condition of the casing and the open hole, ‘the
Meeks and Daley pumping equ1pment must be removed. Once this is
accompllshed, a feeler gauge _instrument, which measures the
diameter of the hole, can be run down the length of the well to
determine if any blockages, obstructions or caving exist. -
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‘In addition, an electronic caliper log, used to measure
theecondition_of‘thewcasing, can_bezIOWered into the well. As
the log is raised, data is- tranSmitted to a'caliper‘graph on the
surface, which produces a curve' revealing ‘the depth at which the
.ca51ng has : been ‘worn,’ Spllt or: cracked.w The third method that
‘can be used is a TV log or photolog, in whrch a camera with a
120° angle lens is lowered into  the well to photograph the
casing. If the well water is reasonably clear, stereo prctures
of breaks,’ oversrzed perforatlons, or scale depos1ts can be
‘obtained to. an accuracy of: one-tenth of a- foot. R :
In order to study the hydrologic characteristlcs of the
geologlc format1on or formatlons producing the water, a pump test
can be run, however the well must be in a statxc, not artesian,
_condrtxon. 'By starting the. pump and allowing- the uell to flow,
~the operator .can evaluate how . much water the well is capable of
Hproduclng.s As stated in- Sect10n 6 1.1, a 72~hour pump. test was
runrafter th§1W911 was drilled and_the well produced 2000.gpm-

~ Since the;MeekS'and_Daley'No;'66 is a‘cased uell, no
~,e1ectricv;;ogs _such ‘as spontaneous ‘potential or electric 1log
resistivity. can’ be run, however, well survey methods which can be
 used include a. tempelr_atureulog;v,‘ ) com'pven‘.sated neutron log, gamma
',ray,log,and_auspihne;ﬁsurvey.]j o o B o |

r The temperature log (see Sect1on 6.1.3) 1s a downhole
’method used to determine the temperature gradlent throughout the
hole. After the well is cleaned and recondxtloned, if necessary,
- a new temperature log should be run to the bottom depth .in order
to obtain an accurate thermal gradlent.b If the well continues to
flow _artes;an, a temperature gradient w1th meaningful  results
cannot,bewohtaihed:,howevet,_Lt yould,be possible,to make an
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estlmate as to the true temperature gradlent. : Artesian flow
usually stops at the well 1n the summer. . When.: flow stops,
temperatures can be measured and gradrents calculated.

The compensated neutron log (CNL), whrch can be run in
:elther cased or uncased liquld -filled holes, is used pr1mar11y to
fldentlfy porous formations and determrne thelr poroszty (Schlum~
berger, 1972). Usually, the CNL 1s run with a gamma ray log that
aids in separating the sand layers from ' the shale or clay layers.
In a geothermal area,: 1f the ‘hot water - is: produced from sand
layers and not fractures, the ab111ty to ‘make ‘this dxstrnctron is

1mportant and may fac111tate locatlng the -zones of hot water

'entry 1nto the well

| As a non-nuclear source tool, the'gamma ray log is

| appropr1ate for thrs applrcatlon, since no radioactive source
tools can be used in California's groundwater system. The 1oq
measures the amount of gamma ' decay in the lithology, which is
compared to the percentage of naturally occurring radioactive
minerals in each strata. ' o o .

A spxnner survey may be run to determine the zones of

water entry into the well, Since the well is perforated from a

depth of 503 feet to total depth, the splnner survey would tell
which zones in this interval are water producing horlzons. with
this 1nformatron, a temperature survey could be run to determine
the cold water and warm water zones. Then the cold water zones

could be sealed off to prevent ‘warm and cold water from mixing-

w1th1n the well.

6,1;2;4l3 Prepareland ConduCt'WeII TeSt Program

Once the 1nvest1gator has dec1ded whlch ‘well surveys
and logs to use 1n testlng the well, a well test schedule must be
developed. A prototype well test program for the Meeks and Daley
Well No. 66 appeirs in Section 6.5. '
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6.2 EVALUATION'OF THE GEOTHERMAL:RESOURCE o
In addltlon to evaluating Well No.:66, the geothermal
resource of the: entlre area should be " investlgated. The -geo-
'thermal.evaluat1onvshould.1ncludei11terature review; studies of
photo geology, surface ~geophysics, and geochemistry; and an
analysis of,the data'generated by the'resource evaluation study.

. The' Caleornla DlVlSlon of Mines ' and Geology (DMG) is
1n1t1at1ng a geothermal assessment study in San Bernardmo as
part of.;thelrnbprogram - to: 1nvest1gate ‘the low'_temperature hot
waters .of - California; Les. Youngs'of'DMG‘washcontacted'for more
1nformation ~about thexr ‘work plan for: the. assessment. - The
original plan and estxmated costs of geothermal resource evalua—
~ tion were drafted prior to SAI's knowledge of the DMG's work.  In
order to avoid ‘any duplxcatxon,. the . areas ,1n which DMG is
planning to conduct work are noted.el T

6.2.1 Library Research

~ The.initial stage .of a geothermal resource evaluation
should.be'a'thorough-literature.search in order to determine the
nature of the geologic,'hYdrologic, geochemical”and geophysical
data,basevwhich;alreadYVexists.‘ Data gathered_during_this search
_may oreclude ‘the need for certain surveys and’ assist in the
1nterpretat1on of other data collected durlng the course of the
' evaluatlon program.- ‘ ‘ ‘ '

e Since the DMG also is conduct;ng a lxterature survey,
,another llterature search probably will not ‘be necessary.
v~However,, 1f.vneeded, a computer generated search of available
geologic literature:can be produced by : Ms..Kay Colllns, Applied
~Information. and Documentation, Inc} of Denver, whose firm,
Cascadla Explorat1on,, previously assembled pertinent technlcal
11terature and data. : '

[N
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6.2.2 Geologic'Mappigg

The San Bernard;no geothermal .activity is. thought to be
fault controlled and the existence of thermal wells and sprlngs
is related to: the ‘locations of the major fault systems, such as -
the San Andreas, San Jaclnto ‘and Loma L1nda Faults.v

Ut11121ng ‘the data generated from: aer1a1 photo surveys,

field mapplng data, and information assimilated from the geologic

literature, a fault maprand a geologic map of‘the;area has been
prepared.: The DMG’haS”Studied‘an orthophotoquad sheet of the
Cxty’ and prepared a fault map using - “information gleaned : from
the1r 11terature survey. The map shows the faults in the San
Bernardino area .and the locations of 60 hot water wells -from old
reports. DMG's map shows a ‘strong- relat1onsh1p between the
-location of the thermal wells and the faults. :

6.2.3 Geophysics

Surface and downhole geophysical methods are useful in
delimiting the geothermal reservoir and yielding data on subsur-
face thermal dynamics. Some of the,commonly used geophysical
techniques for geothermal exploration are temperature gradient
surveys, electrical surveys, passive seismic surveys, and gravity
surveys. : '

The DMG plans some geophysical work in the_San Bernar-
dino area, such'as,reSistivity'soundings around the location of
the sewage tredtment plant in southern San Bernardino and in the
Barlem Springs and Arrowhead Sprlngs areas. 'Although no magnetic
surveys are being performed in the cultured areas of San Bernar-
dino due to the magnetic interference ‘presented by automobiles,
‘pipelines, etc., a magnetic. survey in_the‘more.remote'Arrowhead
Springs area is being considered.-
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'6;2.3.1_',GravitydsurveyAgr'

A,'graVity"surveyq,oft the San- Bernardino ‘Valley was
compiled and analyzed,by'Willingham’(1968);'using a two-dimen-
sional analysis of the gravity data to approximate the extent of
the basement,rocks'beIOW'thevalluvial,depositS“of the valley and
llocate-thevposition ofrmajor~faults;: A Bouguer‘gravity'map was
' prepared from‘this’Study.A ‘Due to- 1nadequate subsurface control,
the Willingham- (1968) gravity survey lacks a great deal of accur-
acy. Addzt;onal subsurface control data and detalled gravity
stations are requlred to provide -a more accurate 1nterpretat10n
of this data (Flfe, et. al., 1976).-: P

The DMG has outlined plans to conduct ‘gravity surveys
in the Arrowhead Springs and Harlem Sprlngs areas of San Bernar-
‘dino. No further work on gravity studles ls,recommended.,

6.2.3.2 . Electrical Surveys

Electr1ca1 technxques are- useful in: geothermal -explora-
‘»tion because many geothermal - _areas. are. centers of anomalously
high electrical conductlvity (Combs ‘and: Muffler, 1972). Usually

‘hot water has a greater d1ssolv1ng power, is more sallne and‘

_ therefore, more electrically conductive than in areas in which
‘cool” water'is present ' (Meidav and Tonani, 1972). The DMG is

plannlng to perform resistivity soundxngs in the San Bernardino

area as- part of their geothermal assessment plan. -No further
electrlcal surveys are recommended for the area. ' '

+

6.2.3.3 PassivefSeismic'Surveys S

. When uSed 1n tandem with: other geophys1ca1 or geologic
"'ev1dence, mlcroearthquake seismic surveys aid in determlnlng the
gross . 11m1ts of a geothermal area and deflnlng active fault
planes (Mexdav and Tonanl. 1972), However, s1nce it is d1ff1cu1t
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to interpret the noise anomalies shown by'thevmicroearthquake
survey when a great deal of cultural noise is present, eonducting‘
passive seismic surveys in San Bernardino may be'impractical~if
too much urban noise exists. ' - |

‘A survey should"be ‘made, however; of the previous
seismic work which has been performed in the San Bernardino area.
For example, Hadleyr and__Combs._(1974), studied - microearthquake
distribution in the area in order to detail the microseismicity
of the region. Allen, et.al. '(1965)‘cbmpiled data from over
10,000 earthquakes 1n Southern Callfornla to determlne relation-
ships between selsmlclty and geologlc structure.

" 6.2.3.4 ~Temperature Gradient Surveys :

' Temperature gradient measurements are a useful geo-
physical method for defining a geothermal resource. Temperature
,gradients are meaeured in'shallow~holes,‘extrapolatedrto great
-depths and then plotted on a contour map to show the limits of a
geothermal field (Meidav and Tonani, 1975). Three  to four
temperature gradient measurements may be adequate to determine
the depth to the geothermal source. )

The existence of wells suitable for this purpose in the

San Bernardino area should be determined by contacting the

California Division of Water . Resources in Sacramento during the

plannlng stages of the temperature gradient survey. If none are

,avallable, three or - four shallow gradient holes will need to be
drllledAto>depths of approxlmately 100 feet to 500 feet.

As part of their geothermal aesessment work, the Cali-
-fornia DiVision of Mines andeGeology plans to locate accessible
hot wells and springs in the San Bernardino area and perform
teﬁperature measurements, which will be ‘tabulated and incorpo-
rated into a model of the local geothermal reservoir scene.
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6.2.4  Geochemistry

. Geochemical techniques fof ceothernal ‘exploration
involve water- sampllng of thermal wells and springs, followed by
chemical analyses of the samples. and 1nterpretatlon of the
results. = The data gathered aids- in estlmatlng the minimum
temperature expected at/depth, makznq 1nferences _about the
chemical characterlstlcs of waters at depth, and determxnxng the
source. of . recharge water. The ‘ratios of components 1n the water
samples can be utilized in chemical geothermometry to estlmate
the mlnlnnm reserv01r‘temperature of the geothermal system.,“

- DMG plans to - conduct a ~well  survey - of accessible
thermal wells ‘ins San Bernardlno, collect geochem1cal water
_ samples: and: prepare a map. show1ng the locatlons of wells and the
- chemistry of the water samples.: ' ' '

o .Two,phases?of the geOchenical-surveyff- water, geochem-
istry and mercury soil geochemistry -- are recommended for the
- San Bernardino geothermal reséurce development plan.

6.2.4.1 Water Geochemisfrylanleeothermometrzd o

, The DMG plans to conduct a well 1nventory .and gather-
- water chemxstry data from as . many wells as p0351b1e in San
Bernardino. 1In conducting: this survey, more 1nformation can be
obtained on the exlstence -and locations of waru1 wells, water
levels ‘or artesian flow in wells, trends in the chemical consti-
tuents of the water, and the depth of thermal water clrculatzon.

fIn”addition,,the DMG hopes to conduct,some chemical

»geothermometry,analyses.:1No further'wafervgeochemiStry analysis
- is recommended. L | L
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A review of the literature should be - performed to
locate other work in this area. qu'example,.a,porticn of the
work of Jarzabek (1980) involves a geochemical reconnaissance of
thermal waters along the  San Ja01nto Fault zone 1n ‘San - Bernar-
7 dlno.’ Wells were sampled and a geothermometry ana1y81s showed a
reservoir temperature of 120°C from' the Arrowhead -Springs area.
The geothermal gradlent of -the San - Bernardlno area -had been
determined to be- 31°C per kxlometer with a depth of circulat1on
of 3.3 kllometers (Jarzabek 1980).

6.2.4;2 p-Mercury Soil Geochemical Surveys

A mercury soil geochemical survey of the San Bernardino
area is recommended. The discovery of excess mercury in-the soil
often " indicates a strong: correlatlon with geothermally active
’reglons (Matllck and Buseck, 1975). A reconnazssance mercury
survey should be run initially to determine the overall dlstrlbu-
tion of mercury in the area. If excessive man-made contamination
exists or if the geothermal ‘system lacks mercury, then it is
quest1onable whether the. mercury . soil survey will prov1de an
accurate determination of the location of geothermal upwelling.

In conducting the survey, s011 samples are collected at'
points that are evenly distributed across the survey area, then
dried, sieved and analyzed. A thin gold film Hg detector
 instrument 'is used to measure the amount of Hg 1n ppb contained
| 1n the soxl sample. This technlque is descrlbed more completelv
in Phelps and Buseck (1980) and Matlick and Buseck (1975).

6.2.5 Analysis of Data

' The data generated in the evaluation of the San
Bernardino geothermal resource must be analyzed and ‘interpreted
in order to develop a preliminary geologic reservoir model of the
potential resource. The nature of the resource and a description
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of the surface-ahd»subsutface,geothermaiimanifestations must be
determined so that a geologic picture of the area can be as-
‘sembled, and the geothermal resources can be related to the
geology. S '

After assimiiating‘this data, potential ‘sites for
production and injection wells need - to be suggested ' Then,
prellmlnary boundaries of the~San,Bernatd1no geothermal reservoir
~can be outlined, using data from the geothermel assessment

program. . ' e o

6.3  PLAN OF RESOURCE DEVELOPMENT

The Resource Development Pldn-presented;in this section
recommends avenues for selecting a workable production well and
1nject10n well: for the San Bernardlno geothermal process heat
wastewater treatment plant.

0 6.3.1 "Use of Meeks and Daley No. 66 for the Production Well

Theflueeks,~and Daley . Well: No. 66 appears ,ﬁO be a
 suitable. candidate for the sewage treatmeut‘ plant production
well, based on the scanty ‘information that is already available
~ about the propérties of the well. The temperature (135°F) and
the flow of the water (about 875+ gpm), as well as the desirable
water chemistry ptopertles, iudicate that the No. 66 Well would
be. an adequate productlon well Hdwever, certain well surveys,
such as an electronlc caliper log, a photolog and a  feeler gauge,
should be run to determinefthedphysicallconditiOh,of,the well and
vwhether it is in adequate shape for use as a production well.

In addition;-the.institutional,and financial ramifica-
tions of usinq'the well must be weighed before a decision is
‘reached. Since thxs well is used to produce 1rr1gat10n water
during part of the year, the C;ty ‘would have to dxspose of the
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excess water when the Meeks and Daley Company does not need it.
The City also must consider whether the rental cost charged by
the Meeks and.Daley Company for use of this well is economical.

6.3.2 Alternatives to the Meeks and Daley Well No. 66

 Certain alternatives to using the Meeks and Daley No.
66 as a production well do exist and should béVanalyzed by the
City. Some of these alternatives are discussed in this section.

_~The City of Riverside has rights in a warm well, the
Meeks and Daley No.~59, which is iocatedAabout,one—foutth mile
northeast of the ‘sewage plant near:Hillcresthvenhe.- The water
chemistry for No. 59, taken from the water quality files of the
San Bernardino Valley Municipal Water District, is described in
Table 6-3. Water temperatures are between 116°F and 136°F, and
the water chemistry is similar to that of the No. 66 Well (Table
6-1), except that it is much more concentrated in bicarbonate and
less concentrated in chloride and total dissolved solids. One
possible'advantage of the Meeks and Daley No. 59 is that River-
side uses this water, so potentially San Bernardino could remove
the heat from the water for the sewage digester and return the
cooled water to Riverside. ' In this way, the'City oflsankBernar-.
dino would not heed to dispose of the well water, as would be the
case with the No. 66 well. More information must be obtained
before deciding either to use or reject this well as a viable
candidate.

As a'second alternative, the City could decide to drill
its vown ‘ptoduction wéll, rather than use an already'_existing
well, In this case, the expenses and institutional factors
involved in paying to use another party's we115would not exist,
The City could drill the well on the large parcel of land it owns
at the wastewater treatment plant. Also, the City may be able to
reach a mutuallf acceptable agreement with the National Orange
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Table 6—3. 'Chemical and Physical Water Analysis from
- Meeks and Daley Well No. 59*
'Tempefature: : . s -47°C--'58°C
o | 116°F - 136.4°F
‘Sodium mg/1 - - 75-116

. «Potassium'mg/l o g 2
'vCalcium mg/l-v : L Qa‘_sn
Magnesium mg/l‘. L ’.. 1
Silicé'mg/i_ 1 : _" -
Carbonate mg/l1 B S 18
* Bicarbonate mg/1 o ' 46-125
Sulfate‘mg/l, » _ S ‘2§f28 |
Chloride mg/1 - 36-103
Total Dissolved Solids mg/l 225

PH o : : . 8.5

* From San Bernardino Valley Mun1c1pal Water Dlstrlct,
water quallty analysis files



Show which owns a large parcel of land adjacent‘to~méeks'and
Daley Well No. 66. One liability, however, is that the new well
may produce water with an inadequate temperature for this
project. - ' '

6.3.3 Potential 1njection Well Sites

Microseismic énd other geological data which are
available for San Bernardino must be analyzed before selecting
the location of a potential injection ~well.,  Since the San'
Jacinto and Loma Linda £ault-systems'aregso'close to the sewage
treatment plant, the fault'network must be Studied closely before
the injeqtion-well'site'is,selectéd, Should the City decide to
drill a production well in.whiphacold'water is produced, -the cold

. well might be traded to Meeks and Daley for Well No. 66, or the
cold well could be used as an injection well instead of a
production well. These decisions should not be made until all
environmental issues are considered carefully.

6.3.4 : Prepare a Well Progtam and Cost Estimates for Produc-
tion and Injection Wells

A well program -and cost estimates  of _drilling and
logging activities_ must be prepared for the production and
injection wells which will serve the San Bernardino Wastewater
Treatment Plant. A well log program should be conducted on the
Meeks and Daley'Nq. 66 to attempt to determine where the warm
,Water producing strata are located. If the resource is located
at 200 feet or'less, for example, it may be advisable to drill a
new hole. In this case, a shallower hole could avoid the cold
water layers that may exist' deeper inside the well and cause
mixing of the warm water with cold water layers. It also may be
& good idea to drill a new well and use the Meeks and Daley No.
66 as a backup well.
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6.4 PREmeuARrLWELL PROGRAM AND COST '}ESTIMATES‘

Thls sect1on presents a prelimlnary well program for
both the productlon and injectlon wells, along with cost esti-
mates «for these servxces, whzch were obtained by a  telephone
survey. ‘The cost flgures should “be uSed for prellmxnary esti-
mating purposes only,' because too many well parameters -and
project speclflcatlons ‘are unknown.

l. Determine the present condltxon of the Meeks and
Daley Well No. 66. :

A. Have Meeks and Daley Company- pull the1r wvater
pump out of the well - approxlmately $2,000.

B. Tests for condltlon of casxng. ‘

1. Use of derrick ‘truck to suspend tools -
$330 - $400 per day, plus $2.10 per mile
over 150 mile round trip.

2. Run feeler-gauge down well - $265. ,

3. Run TV log or. Photolog - $285---$395 for

1000 ft. minimum plus $30 - $35 ‘per hour
for two man crew. (takes about 3-6 hours).

4. Hole ca11per test (1f ca51ng is seen to be
- damaged) - $300. v

- 5, Sonar jeti(towclean perforated casing if
necessary) - $1150 (200 - ft. of 20-inch
casxng)., e e '

. C, Well logs and tests to run on Meeks and Daley
Well No. 66 after verlfylng the well to be in
good physxcal condxtlon. ~

1. Temperature survey - $560 $770; minimum
_ depth of 200 ft. :

- 2. Gamma ray log - $340 - $740.
3. Compensated neutron log - $1340.
4. Pump test - $5,000 - $10,000
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2. Product1on/1njection Well Drilling Costs

A. 12-1nch dlameter well drllled and completed -
: assume 700 ft. deep well - $50 - $60 per ft. -
- $35,000 - $42,000, plus expendables. .

" B.  10-inch diameter well drilled and completed at
1500 ft. depth - $130,000 to $150,000.

3, Slim Hole Wells (for Resouree Evaluation’PuipoSes)

A. 6- 1nch to 7-inch bore with 5-1nch casing -
‘assume 1000 ft. deep well ~ $16 - $18/ft. -
$16,000 - $18,000, plus expendables.

6.4.1 ' Contacts

‘The following well surveying and well logging companies

were contacted by telephone to dbtain estimates on the costs to
perform tests on the Meeks and Daley Well No. 66:

1. McCullough (N.L, Industr1es)
(213) 537-9330
Contact: Bob Irvin

2. Schlumberger
El Centro Depot
(714) 344-6520
Contact: Steve Garcia

3. Waterwell Redevelopers, Inc.
Yorba Linda -
(714) 779-2425
Contact: Brad Challacombe

4, Well Sutveys
Oxnard ;
- (805) 647~ 3281
Contact: Clark Wigley

The following well drilling companies were telephoned to deter-
- mine costs of drilling an injection well.
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1. \McCalla Bros. Pump  and Drxlling Co.
. Redlands
(714) 793-2913
Contact: Bill Province

NOTE: - McCalla Drllling Company bought out the R&W

. Drilling -Company that orzgxnally drilled the

- Meeks and Daley Well No., 66 in 1966. McCalla

. also has the drilling equipment and some of the
well records from the R&W Dt1111ng Company.

2. Moreno Valley Drxllxng Service
"+ Bloomington :
(714) 877-0220 e
Contact: Marvin Fernandez -

" NOTE: This dr1111ng<“company has the capablllty of
dr1111ng shallow holes only, to a maximum of 120
feet in depth. .

3. Yost: well Drlllxng and Pump Servxce
San Bernardino . L
(714) 884-0913
Contact: J.R. Yost .

6,5 CONCLUDING REMARKS
. L ) | |

) This Resource Development Plan will assist the City of
. San Betnardino’ in choosing a workable site/alternative for a
production well and reinjection well for the Wastewater Treatment
plant. The cost schedule shown in Table 6-4 presents a rough.
estxmate of the cost of 1mplement1ng the three phases of this
plan. Much of ‘the work assoclated with this plan has already
‘been completed by the Californla Division of Mines and Geology
and the San Bernardlno Municipal Water Department The costs
shown in Table 6 4 are estlmates for completlng resource develop—
ment plannlng. : : ‘
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Table 6-4. Schedule of Costs to Complete Resource Development Plan

TITLE

:SUBTASK
~} COSTS

ESTIMATED COST

OF ENTIRE TASK

EVALUATION OF THE MEEKS AND DALEY WELL NO. 66
Assemble and Analyze Data Available for the Well

Driller's Log and Drilling and Completion Informat1on}

Analyses of Water From Well
Analyses of Temperature Data

Determine Additional Data to be Obtained for the Well
- Additional Chemical Analyses

Determine Physical Condition of the Well

‘Types of Well Logs Which May be Useful

Prepare and Conduct Well Test Program

EVALUATION OF:THE GEOTHERMAL RESOURCE
Library Research and Analysis of Literature}

Mapping

Analysis of'Aerial Photographs }
Field Checking }
Prepare a Fault Map and Geolog1c Map}

Geophysics
Gravity Survey
Electrical Surveys
Passive Seismic Surveys
Temperature Gradient Surveys (est. 4 to 5 holes)}

Geochem1stry
Water Geochemistry and Geothermometry}

Mercury Soil Geochemical Surveys
Analysis of Data

PLANVOF RESOURCE DEVELOPMENT

‘Analysis of Using Meeks and Daley No. 66 for
Production We11

Analysis of Alternatives to the Meeks and DaIey
Well No. 66

Analysis of Potential Injection Well Sites

Prepare a Well Program and Cost Estimates for
Production and Injection Wells

}
}

‘None

None
$ 200

$ 4,000
$ 1,500

$-1,000

$ 2,000

$ 700

$ 1,500

. Completed by

Water Dept.

’$]4s300

Completed by

DMG

Completed by

- DMG

- To be Completed

by DMG

Completed. by
DMG

$ 5,700

$ 5,200
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7. IMPLEMENTATION PLAN

This Implementation Plan provides the Water Department
with a program and schedule for implementing a geothermal system
to serve the wastewater treatment' plant. The development of geo-
“thermal energy is a multidisciplinary problem which requires the
interaction«ofhvafious%grOups,including,engineets, geologists,
drillers, management and government agencies. In order for the
projeot to progress in a timely fashion, each' sector must be
coordinated with every other. The ovetall‘process‘for imple-
mentation is diagtammed in Figure 7-1, the schedule is-pfovided
in Figure 7-2 and a diagram of cost vs time is provided in Figure
7-3. ' '

Work has already been statted to obtain financ1ng for
the proposed pro:ect. This critical activity must be completed
before significant additional work on the project may begin. As
shown in Figure 7-2 once project financing has been obtained
(Item 1) and a final resource development plan completed (Item
2), the production well drill sites will be selected. |

The California Division of Mines and. Geology . is
performing a resource assessment of San Bernardino, including
analysis of seismicity, resistivity, gravity;end well fluid data
collected in the vicinity of the wastewater treatment plant.
‘ DMG‘s/ data are 'being made available to the Water Department,
including temperature logs of existing wells, in order to nelp
‘with the selection of drilling sites.

Certain permlts and - environmental documents must be
obtained before drilling may begin. Since this project is not
exploratory, prior to obtaining a permit to ‘drill, a Conditional
Development Permit (Figure 7- -2, Item 4) or an exemption thereto
plus an accompanying environmental document, either an exemption,
negative declaration or EIR,is required from the City which is
the lead agency in this case. | ‘
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Any“and»all productionior iniectionvwells will require

da Permit to Drill'from'the California Division of 0il and Gas

(DOG) (See Append1x"Inst1tut10na1 Issues" by Coulter Stewart &
Associates, ‘Inc. ) - It would be ‘prudent to obta1n permits. for

~three wells at this time because the: process w1ll probably take
v30 40 days (Flgure 7- -2, Item 6).’_ - o

‘During.the period that'the~Water Department'is obtain-
ing - the" two permits: d1scussed bove, a ‘contractor will be

-selected -on a comoetxtlve bid bas1s to dr111 the Droposed wells
-(Figure 7- 2, Item: 5). The flrst productlon well will be drllled
.at. the s1te of the wastewater treatment olant, us1nq .resource

mformat:.on to select a s:.te on the plant property._, Th:.s is
essentially a risk free ooportunlty. If the we11 is not- sultable‘
for product1on,:1t w111 be avaxlable 1f needed as an injection

. well, If the well is successful, a second well may have to be

drllled for injection purposes. _If the well on the Water
Department'’ s property is not successful, a- second well will be
drilled on the Orange | Show Grounds adjacent to the Meeks and

- Daley well.

Should elther productlon well yxeld temperatures above
about 120°F, the well will be flow tested (Figure 7-2, Item 8)
for approximatély two weeks to determlne its ability to produce

 large quantities of fluid and the chem1cal_const1tutants of the

fluid.,  If neither we11 1s successful,_the Water Department may
Vﬂchoose to negotlate thh Meeks and Daley for the use of Well %66
cor drill a thlrd well.-

¥

ﬂvancefafviable“production well has been identified, the

Water DepartmentrmuSt'determine the optimum: method of geothermal
'water disposal to be used for the proposed pro;ect. ‘Devending
~upon ‘the d1sposa1 method selected,_ additional permlts may be

required. If 1n3ection of spent geothermal f1u1d is contemplated
an additional-permit (Waste Discharge Requirements) ls requlred



from the- Santa Ana Reglonal Water Quallty Pontrol Board (F1qure
7 2, Item 10). The statutory process1nq t1me for this permlt 1s
,120 days. The Santa Ana Board w111 call upon the State Health

Department, ‘the County Env1ronmental Health Services Agency and .

the San Bernardxno Valley Mun1c1pa1 Water Dlstrlct for review and
comment. The County Department of Env1ronmenta1 Health Serv1ces
is empowered to: issue a permxt for water wells 'unless the
California DlVlSlon of 011 and Gas specxflcally 1ncludes each
well to ‘be’ drllled in 1ts Dr1111ng Permlt. If the geothermal
fluid is of sultable quality to be blended w1th the exlst1ng

wastewater treatment plant effluent or tertlary' water ‘without

SLgnlflcantly changing . the composrtlon ‘or quality of that
'effluent,'then no Water Quallty Control Board Permxts will be
requlred - For the purposes of thls Implementatlon Plan it was
assumed that injectxon w111 be requlred, as this alternatlve has
the largest 1mpact on pro;ect schedule.f_ '

Durxng the perlod that Waste Dlscharge Requrrements are
belng obtalned, the Water Department w111 select a f1na1 design
contractor by competitive bid. The contractor w111 commence the
final system design after the necessary permits have been
obtained (Figure 7-2, Item 12). Major equipment, with extended

lead tlmes,‘w111 be ordered as early in the design process as

necessary.

. An.additional permit must be obtained before construc-
‘tion may begin’(Figuret7 2, Item‘l3)" A detailed ‘description of
permitting requirements is presented in the Appendix. A Street
Cut Permit from the City Street Division will be required for
laying pipe down any street or sidewalk. = With these and all

other permits necessary for the proposed project, processing '

times can be minimized by keeping the agencies up to date on
activities, so they are ~aware of schedulmg requirements.
Contact w1th permlttlng agencres early in the process is recom-
mended. Appllcatrons should be submitted on. a timely basis
pursuant to the statutes”concernlng each permit.
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The Water Department will compet1t1ve1y select a con-
tractor to construct the proposed system after the f1na1 design
has been completed and all construction permits have been re-
ceived. (Figure 7-3, Item 14). The system will be constructed,
and xnjectlon well drllled (1f requlred). '

The system basxcally con51sts of prelnsulated fiber-
glass rexnforced plastic p1pe whlch w111 run from the well head
to a pad supportlng the heat exchangers (see Section 3.3,
Preliminary Design), Whlch, in turn, are connected to. pipe
entering ‘the digesters. After the geothermal fluid has been
utilized, it is piped using uninsulated flberglass reinforced
plastlc pipe to an xnjectlon well or other poxnt of discharge.
The p1pe is placed in trenches three feet deep and three feet
fw1de, whlch are then back f111ed

Various valves and gages will be installed in the
system as required. Depending upon the final design, some
asphalt paved streets may have to be torn up and repaved. The
plastic pipe is very light and is easily installed. The system
should be very stralghtforward and no unusual problems are
antlclpated with constructlon. ' ' .

After conStruction~has been completed, the system will
be started up and tested in order to determine if all of the.
components and subsystems are operat1ona1 (Flgure 7~-2, Item 17).
The system w1ll be debugged until commerc1a1 operation is
‘continuous. ‘ o

1~7



~ APPENDIX

FINAL REPORT - INSTITUTIONAL ISSUES



Geothermal Process Heating Feasibility'Study
} Wastewater Treatment Plant
San Bernardino Municipal Water Department

FINAL REPORT-INSTITUTIONAL ISSUES

_Financing
Permits
Social-
Legal

- Prepared by:
- Coulter H. Stewart

‘ Prepared for
: The San Bernardlno Boagd\of Water Comm1ss1oners
: an
The United States Department of Energy
- Grant Number DE-FG03-805F1142

".February: 1981

COULTER STEWART & ASSOCIATES, INC.
4409 VISTA WAY
DAVIS, CALIFORNIA 95616
816 . 758.0320



TABLE OF CONTENTS

Subjeet~,

1.

Conclusions and Reeommendations.'.

IT.Permits « v v o v e ee s

A.;Ministerial.;,. s v e el e ete e
" 1. Encroachment . . ..« v o 5'q

2 Street Cut a','. e e e e

B. Dlscretlonary - .

1. Conditional Development.': ..

‘a. Environmental Review. .

. Exploratory Projects . . . .
. (Environmental Review) -
. Surety Companies

AN LN

IIT.Legal Status e .‘. .}.'.

.

A.,Mlneral vs. Water Rigﬁtsr-.';’. .

B. Surface R1ghts R

C. Low. Temperature Geothermal Well

IV. Project Coordlnation.:. e

V.

Financing the Project . . . . .

A. Introduction . .'. . . ; G

B.'Department of ‘Energy Programs .

. Introduction . . . . . . . .
Drilling Loan Program. . . .

MW

e LR .

-DOE/HUD . e o e

C. State of California Options .
1. Assembly Bill 2973 .
2. Assembly Bill 1905 . . . . .
3. Assembly Bill 2324 .

D. Local Optlons e e e

1. Banks . . . . .

2. Geothermal Loan Guarantee Program .

3. Assembly Bill 74 . . . . .
4. Private Parties . A

User Coupled Drilling Program .
Feasibility Study Loans (Constructlon)_.

.

. Well Drilling, Rework Abandonment,,:

San Bernardino. County.Health Dept
. Water Quallty Dlscharge Permlt .

a. Urban Development Actlons Grants. . .
b. Innovative Grant Program..

Well.

. .

_ o : P
W OOy SFPLWWLWWW WON N F
: o

ol el e i i
N N = RO o

C S e b b e e et
(C T T ET Iy -8

b el
00 ONON OV

Y ol ad o
H O W VW



" TABLE OF CONTENTS'(CONT'D)

E. Additional Considerations .

1. Project Size . .

. . . . .

2. Gas Price Ana1y81é & Projectlon to

F. Summary

VIQSocialVISSues... e e e .

A. Public Awareness Program.
1. Goals and Objectives .
‘2. Program Description.

3. Program Content
© 4, Timing .

B. Smary Y ) . . '. . L 3
VII.References

VIII.Attachments.

ii

e o & e e
.
.

.21
.21

21

. 23

24

25

. 25
. 25
. 26
. 26

.27

. 28

. 30



| 1Ns&iTﬁT10NALflssuEs

CONCLUSIONS AND RECOMMENDATIONS

v The princ1pa1 legal regulatory and financing issues confront-
ing the San Bernardino Vastewater Treatment Plant Geothermal
Project revolve around: the three issues of hot" water source,
geothermal water. quality and method of disposal.

From a legal, regulatory and financing. standp01nt the ideal
project would consist of a new geothermal well located on the plant
property, whose hot water is of good enough quality (less than
535 ppm TDS) to blend with the plant effluent without materially
affecting the volume of total effluent. In this case only one
discretionary permit is required, the. geothermal well drilling
permit from the California Division of 0il and Gas. Such a pro-
ject could conceivably be financed from cost savings which would
accrue to the Sewer Fund as natural gas. is dlsplaced as the pri-

mary fuel for heating the digesters.
: If the project must utilize someone elses resource some
distance away and be reinjected into’ formatlon, the legal, permitting
and financing issues multiply..

Since the local financing feasib111tv of the project depends
a great deal upon the future price of natural gas, a special natural
gas price forecast has been prepared and included in the financing
" section. It concludes that the price of natural gas will rise
from the present 38¢ per therm to 68¢-76¢ per therm by 1985 when
post April 1977 natural gas prices are decontrolled.

The key social issue posed by this project is that of public
acceptance. This is especially true if the project must be financed
or reimbursed from local funds. Therefore a Public Awareness Pro- .
gram is presented for implementation.

- Financing the project depends upon project size, hence the
cost. The larger the project, the greater the need to turn to :
outside funding 'sources such as State and Federal Grants and. loans
or Development Authority Revenue Bonds. Twelve financing options
are disucssed in detail. External financing sources involve their
own costs due to such factors as interest, timing and coordination.
Larger projects tend to be forever developing but never quite
developed. As project cost is reduced, project viability increases
significantly as natural gas cost savings can then be applied to
the project. ) ‘ , , .



QUARTERLY REPORT

tSan Bernardino Project

- PERMITS:

_ As many as six bermitting agenciee'eouldibefinvolved'in't
approving six different aspects of this project. They are:
a) City of San Bernardino Planning Department

b) City of San .Bernardino Street Department
_}c) ‘Cownnty of San Bernardlno Engineering = |

d) San Bernardlno County Health Department

e) Callfornla State Department of Transportation

£) California ‘Regional Water Quality Control Board- Santa
~Ana Region - _

g) California Division of‘011 & Gas

The extent to which each of these agencies would become involved
depends upon the f1na1 design of the total project. The key project
variables are:

a) Well location
b) Pipeline route |
¢) Method of disposal of geothermai water
d) Chemistry of geothermal water
e) Type of well

No attempt will be made here to anticipate the final project
configuration or,composition. Rather the requirements and procedure
concerning each permit will be presented. The easy to obtain permits
or "ministerial" permits are described first. The 'discretionary"
permits are presented second. :

MINISTERIAL PERMITS:

‘ " Encroachment: If County or State rights of way are crossed
by a pipeline carrying geothermal water to or from the Wastewater

treatment plant an . encroachment permit must first be obtained

from either the County Engineer or the State Department of Trans-

portation District Office. A permit fee is pald to the appropriate

agency. Such a permit can be issued within 2-8 weeks. If there is

no other lead agency an environmental impact report can be required.
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Street. Cut If the project involves laying pipe down a city
street or sidewalk, a Street Cut Permit must first be obtained .
- from the San Bernardino City Street Department.. A fee 1is charged
‘,dependent upon the surface area of the actual cut.

. DISCRETIONARY PERMITS .

; Conditional Development Permit: The project may or may not

" require a conditional development permit. Such a determination is
made administratively within the department. . If a Conditional
Development Permit is required, an environmental document must
also be preoared pursuant to the California Environmental Quality

Act (CEQA).

' " The Conditional Development Permit is issued by the Planning
Commission subject to appeal to the City Council. If no permit is
required then no environmental document is required by the City.

Environmental Review: The environmental, document is prepared
by the Environmental Review Committee (ERC) composed of representa-
tion from the Planning Department, Building & Safety Department.
and Engineering. Depending upon the scope of the project, the ERC
can:1l) grant a categorical exemption from CEQA ‘under certain pro-
visions as contained in Title 14, Article 8 - Categorical Exemptions,
Section 15101, ‘15103, 15104 of the California Administrations Code
(see attached 3.4) ; 2) Issue a negative declaration which finds
that the project will "Not have a significant effect on the enviro-
‘nment", and that any potentially Significant effects can be mitigated
by certain measures'. Such a decision is issued on the attached
form 3.5; 3) Require "that an Environmental Impact Report be prepared
- for the project if any significant environmental imoacts are expected
- to result from the project.

' ~ Assembly Bill 884, whch became law in 1978 imposes strict
timelimits upon lead agencies for making the enVironmental decisions
required under CEQA. These time limits are set forth in Title 14,
Sections 15054.2 and 15054.3 of the California Administrative Code.
They -are summarized as follows: =

1. Within 45 days after accepting an application as complete,
the lead agency must decide whether the project will
" need an EIR or negative declaration. If this decision
‘ is negative, the exemption is.granted ' :

l 2.iWithin 105 days a decision on a negative declaration
. 1s issued ,

_3.’Within ‘one year a decision on a project for which an
o environmental impact report was, deemed necessary, must
- be issued e ; v

‘Well Drilling, Reworking, Abondonment (P Report) Chapter»a
of DiVision 3 of the California Public Resource Code (Sections
3700 et al) sets forth the State Policy with regard to Geothermal
energy operations. Authority is vested in the State 0il and Gas
Supervisor to assure that "wells for the discovery and production
of geothermal resources be drilled, operated, maintained and
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4nd ebandoned in such manner as to safeguard life, health, property -
and the public welfare, and to encourage maximum economic recovery. (-
Any person, including any individual, firm, corporation, or

other association, intending to drill for or utilize geothermal
resources must first obtain a drilling or operating permit from
the State 0il and Gas Supervisor. For a detailed definition of
- .Geothermal Energy-Legal Status see the appropriate section of this
report.

pe Prior to drilling, reworking or abandoning a geothermal well
in California, a Notice of Intention shall be submitted to.the
appropriate district office (in this case Long Beach) of the
California Division of 0il & Gas and approval received. ‘ Such
notice is required for prospect wells, development wells, temper-
ature observations wells, low temperature wells and water disposal
wells.
- The Notice of Intent (see figure 4 1) shall be accompanied
by the following:

: a) Designation of Agent (figure 4 2)

b) Indemnity or Cash Bond (figure 4.3)
-c) An Application Fee

- The bonding requirements for a low temperature geothermal
well are set forth in Sec. 3725.5 of the California Public Resources
Code: "Any person who engages in the drilling, redrilling, maintain-
ing or abandoning of any low temperature well shall file with the
supervisor an individual indemnity bond in the sum of two thousand
dollars ($2,000) for each well less than 2,000 feet deep, ten
thousand dollars (510,000) for each well 2,000 feet deep or deeper
but less than 5,000 feet S

A blanket 100,000 dollar bond can be filed, 1f desired
- covering operations involving more than one well. 1In the case of
low temperature wells that would not be necessary.
The fee schedule per well as presented in. section 1932 of
Title 14 of the California Administrative Code is:

a) $25-less that 250°
b) $200 - 250' to 1000'
c) $500 - more than 1000' deep

A low temperature goethermal well is defined in the same
code section 1920.1 as a well drilled to discover, evaluate, pro-
duce or utilize low-temperature geothermal fluids where the fluids
will be used for their heat value'".

Exploratory Projects - Environmental Review: If an
applicant desires to drill an exploratory well or wells as opposed
to a development well, the California Division of 0il & Gas not only
issues the drilling permit but also becomes the ''lead agency" for
compliance with the California Environmental Quality Act (CEQA).

See California Public Resources Code, Section 3715.5. 1

A Geothermal exploratory project is defined in Section 21065. 5 "/
of the California Public Resources Code as "a project composed of not




more than six (6) wells and associated drilling and testing
equipment, whose chief and original purpose is to evaluate the
presence and characteristics of geothermal resources prior to
commencement of a geothermal field development project as defined
in Section 65928.5 of the Government Code: '"Wells included within
a geothermal exploration project must be located at least one-
‘half mile from geothermal development wells which are c%gable of
producing geothermal resources in.commercial quantities.?

- 1f the project is exploratory by law the division ''shall
complete all its responsibilities pursuant to the California
'Environmental Quality Act, including public and agency review and
approval or disapproval of the project, within 135 days of accep-
tance of a complete application for such project". R

In such an exploratory project the applicant must submit a
complete project and environmental description to the Sacramento
Office of the Division of 0il & Gas before the drilling request
NOI is sent to the district office in Long Beach. This procedure
for completing the CEQA requirements before submitting. the NOI
took effect in October 1980. A complete application, pursuant to

Section 1683.4 of the California Administrative Code, shall- include:

1. A statement declaring that the purpose of the proposed
project is to discover or evaluate the presence of
geothermal. fluid and that the surface location of each
well in the project is at least one-half mile from the
surface location of an existing well capable of pro-
ducing geothermal fluid in commercial quantities.

2. The following information in narrative form: A) A
description of the project including a regional map
showing the location of the proposed well (s) and
B)A statement of whether or not the project is compa-
tible with existing zoning and State and local plans

- as described in the Division's application instructions .
for géothermal exploratory projects; C) A description
of the environmental setting; D) A description of
probable short term and long term environmental effects
of the project; E) A description of measures acceptable
to the project sponsor which mitigate the project's
probable environmental effects; F) A description of
‘any significant adverse environmental impacts which the
project sponsor cannot mitigate. :

. 3. A statement that the sponsor agrees to proviae addi-

: tional environmental information the Division may need
to complete any environmental documents required by
CEQA. ' . o

The Division must.detérminejwithin 30 days ofrrecéipt of the
application whether or not it is complete and, if so, whether the
project will require a Notice of Exemption, a Negative Declaration

or an EIR. , - ,
. The Division usually adheres to the following timetable in
issuing a final decision after acceptance of the application:

a) Exemption - 10days



.b) NegatiVe Declaration - 30-60 days
c) Environmental Impact Report'- 135 days'

" The Division is currently processing its first low temper-

ature geothermal exgloratory project application for the City of
- Susanville. This should provide an interesting benchmark for how
the Division will treat such applications. -

The Division has no jurisdiction beyond the drilling site.
Therefore other elements of the total project such as distribution
~ lines, heat exchangers and disposal methods (other than wells)
should be considered as part of the development project and would
require environmental documents from the City as the "lead agency"
along the lines indicated previously in Section 3.

The Division evaluates the environmental information sub-
mitted by the applicant against the "Environmental Checklist Form".
(see form 4.4)

Whether the drilling project is- exploratory or development
once the environmental determination has been issued by the appro-
priate lead agency, the applicant should submit the Notice of
Intent to Drill as previously described, Office of the Division
of 0il & Gas for a drilling permit, (see form 4.1)

- The Division issues its final decision on the project in a
"Notice of Determlnatlon (see form 4.5) .

I1f the appllcant wishes to.rework or abandon an existing well
© capable of producing geothermal energy in commercial quantities, a
"Rework/Supplementary Notice'is filed with the district office .
(see form 4.6) No environmental documentation need be filed.

SURETY COMPANIES

$2,000 bonds for'low-temperature wells

Fireman's Fund Insurance Col (John W. Cowley) Walnut Creek,Ca ($20)

Industrial Indemnity Co. (J.F. Teghtmeyer) P.0O. Box 80965,
San Diego, Ca. ($20)

Insurance Co. of the West (Carolyn Stone) 2565 Gmino Del Rio South

- San Diego, Ca. 92108 ($100)
$5,000 bond

The Ohio Casualty Insurance Co. (John F. Bryan) 350 Sansome St.

San Francisco, Ca. 94104 ($25)
United States Fidelity and Guaranty Co., 650 Howe Ave » Sacra-
mento, (916) 929-2741 ($30) _

6
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DISCRETIONARY PERMITS CONTINUED

Water Well Permlt The San Bernardino County Department of
Environmental Health Services is empowered to issue a permit for
water wells. Specifically their permit requirements cover the
 extraction or injection of water whether hot or cold. This permit
does not apply to geothermal development and injection wells if
the California Division of 0il & Gas "explicitly includes" each
geothermal development and injection well in its permit. Any hot
water injection well not covered .in the Division of 0il & Gas as
permit must receive a permit from the San Bernardino County Depart-
ment of Environmental Health Services. -

The County Code in these matters has been adopted by the City
of San Bernardino by reference and as such the County is responsible
for enforcement within the City.

Procedurally there is only a day or two involved in processing
at the County. The information presented to the County includes
well site, depth, volume of water, quality of water and other well
specifics including who will drill the well.

The County will ask the SBVMWD for comments on conformity .
with the basin management plan and the State Health Department for
comments on the domestic water impacts of injection into the specific
zone. Assuming there is no degredation of domestic water and no
impact on the basin management plan,the County will then issue a
permit. Coordinating these comments could take a few weeks.

Therefore once the planning is complete the City Water Depart-
ment can present the injection well plan to the State Health
Department and the SBVMWD for their comments in advance of the
. application to the County. With these comments available at the
time application is made to the County Environmental Health Services
Agency the 1nJect10n well permit should be 1ssued almost immediately.
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DISCRETIONAY PERMITS CONTINUED:

Water Quality Discharge Permit: State, Reg1ona1 Water
Quality Control Boards. There are four ways to dlspose of the
geothermal water once it has: been used. They are:

'a)f‘Blend with tertlary/lrrlgatlon water
b) eDischarge to wastewater treatment plant, -

¢) Direct dlscharge to a new p01nt enterlng a stream or
‘trlbutary, and : .

d) Reinjectlon ,
1. Same aquifer.
- 2. Different aqulfer

‘ No Water Quality Dlscharge Permlt is required if the geother-
mal water is of sultable quality to blend with the tertlary water
supply.:

: No Dlscharge Permit is required if the geothermal water is
blended with the existing wastewater plant effluent provided that
there is no significant change in the composition (TDS, sallnity.
chemicals, etc.) or the quantity of that effluent.

In other words the San Bernardino Wastewater Treatment Plant
is already permited to discharge 18 million gallons per day of
effluent at 535 ppm TDS into the Santa Ana River. (For effluent
limits See figure 5-1). If the addition of geothermal water does
not degrade the quality of water leaving the plant i.e. cause the
TDS 1limit to be exceeded then the San Bernardino Water Department
need not apply to the Water Quality Control Board for a Water
Discharge Permit. '

If the standards are prOJected to be exceeded an Application
to Discharge must be filed with the Santa Ana Regional Water
Quality Control Board in Riverside, California. Such an appllca-
tion (see form 200 & 200 Appendix flgures 5-2, 5-3) contains the
following information:

a) Project sponsor '
b) Discription of project = location, facilities
¢) Type of discharge

d) Quantity of waste

e) Source of Water Supply

£) Env1ronmenta1 Impact Report (Document)

- Form 200 must be filed with the Regional Board six months

prior to the time such a discharge would begin. The Regional
Board then notifies the United States Environmental Protection
Agency (EPA). At the end of the six month period a National Pollu-
tant Discharge Elimination System Permit to Discharge can be issued.
Such a permit is issued by the Regional Water Quality Control Board
on behalf of the E.P.A. :

For a permit to discharge dlrectly into a stream or tributary
the same procedure outlined above is followed.

1f reinjection of the geothermal water is contemplated, the
applicant must file Form 200 with the Regional Board to obtain

8
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Waste Discharge Requirements. The information’ required is the
same as indicated above. By statute, the Water Quality Control
Board must act on this appllcatlon within 120 days after receipt
~ of a completed application.

During each of the above permit rev1eWs the County Health
Department acts as a consultant but not necessarily a permitting
agency to the Santa Ana Reglonal Water Quality Control Board.

A fee is required at the time - application is made to the
Regional Board for a Waste Discharge Permit or for Waste Discharge
Requlrements. (See figure 5- 4) S S

LEGAL STATUS

The Callfornla Public Resources Code deflnes Geothermal
- Resources as follows PRC Section 6903

"For the purposes of this’ chapter Geothermal Resources

shall mean the natural heat of the earth, the energy, in

whatever form, below the surface of the earth present in,
resulting from, or created by, or which may be extracted
from such natural heat, and all minerals:in solution or _
other products obtained from naturally heated fluids, brines,
associated gases and steam, in whatever form, found below the
surface of the earth, but excluding 0il, hydrocarbon gas or
other hydrocarbon substances "

The Public Resources Code also defines a mineral reservatlon
when state lands are 1nvolved as follows PRC Section 6407,
as amended

”M1nera1 deposits reserved to the state shall include all

mineral deposits in lands belonging to, or which may become,
~the property of the state, including but not limited to oil

and gas, Jother gases including but not limited to, non hydro-

carbon and geothermal gases, sodium, gold, silver, metals

and their compounds, alkali, alkali earth, sand, clay, gravel,
~ salts and m1nera1 waters, uranlum, trona and geothermal

resources"

v The legal right to own, develop and utlllze geothermal energy
for direct heat .purposes is not at all clear. The State of Calif-
ornia, as can be seen from the above definitions, treats geothermal
resource as the heat of the earth and separately defines mineral
deposits as includlng mineral waters and geothermal resources.
' The federal and state courts have ruled in three cases brought
by various parties involved in the development of the Geysers Geo-
thermal Steam Field in northern California. These cases all dealt
with the issues of ownership of and access to the geothermal resource.
These issues necessitated a clarification of the definition of
geothetrmal energy so that the courts could answer the question of
resource control.

The questioms can be framed as follows:




Is Geothermal.Energy'a”minefalvor is it water? \ﬁJ
Is Geothermal Energy suis generus i.e., unique unto itself?

" Does ownership of the geothermal resource vest with surface
owner, mineral; or water rights control and ownership?

Mineral vs. Water Rights:The three guiding California cases
are: '

1-Pariani vs. The State of California (Final Decision
in the California Court of Appeals, May 20, 1980)

2-Unitéd States vs. Uﬁﬁ#lOil Company of California (Final
Decision in the 9th Circut Court of Appeals 1977)

3-Geothermal Kinetics, Inc. vs.Union 0il Company of Calif-
ornia (Final Decision of the 3rd District Appellate Court).

In short these cases conclude that the geothermal steam resource
at the Geysers is distinct from the local groundwater, is in fact
chemical laiden and toxic and is utilized similarly to coal, oil
or gas and as such is a mineral.- Therefore whoever controls/owns
the mineral estate controls/owns the geothermal resource. Conversely
surface estate owners and those who possess water rights but not
mineral rights cannot interfer with the exploration for and extrac-
tion of the geothermal resource at the Geysers.

Surface Rights: Rights of the surface owner have been
obscured as well but a recent decision memo from the Department
of Interior Office of the Solicitor sheds light on the rights of
surface owners to protect against encroachment brought on by geo-
thermal development and use as it concerns lands patented under .
the Stock-Raising Homestead Act of 1916. The memo states '"There is
nothing in the 1law that permits a lessee of the government to
utilize the surface of the leased area for anything other than
the mining or the removal of geothermal resources. Hence, utili-
zation of the lands for greenhouse purposes would not be consistant
- with the scope of the rights reserved to the United States or its
lessees'". The....1970....Steam Act...''was never intended to make
the surface of the lands subject to a variety of industrial develop-
ments without the land owner's consent or without the payment of
compensation or other consideration.” _

To avoid any legal entanglements concerning the development
and use of a low temperature geothermal resource the rights to water,
surface and mineral should be obtained. Water is included due to
the fact that it is not only the transportation medium for the direct
heat resource but also is not always chemically distinct from the
local groundwater even when heated. It would seem that the greater
the chemical difference the greater the argument for definition as
a mineral. Likewise the more distinct the sources of water i.e.,
groundwater at 100' wvs. geothermal water at 1,500'. (-
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Low Temperature Geothermal Well: The California Public
Resource Code Section 3703.1 defines a low temperature geothermal
well as follows: '"Low temperature geothermal well means a well
drilled in a geothermal resource area for the purpose of pro-
ducing geothermal resources, as defined in section 6903, from
which fluid can be produced which have value by virtue of the heat
contained therein and have a temperature that is no more than the
boiling point of water at the altitude of occurrence.”

PROJECT COORDINATION:

" As indicated in the attached Progress Report #2, a number of
State Agencies and Federal Programs have been focused on helping
San Bernardino determine the extent of its geothermal resource and
the technical, financial and legal aspects of its use.

Coulter Stewart & Associates, Inc. has coordinated much of
this effort including the onsite visits to San Bernardino of the
California Dvision of Mines & Geology and the Geoheat Center of
the Oregon Institute of Technology.
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' FINANCING THE PROJECT

INTRODUCTION

There are potentially a number of public and private options
available to finance the San Bernardino Water Departments Waste-
water Treatment Plant Geothermal Project. . Vhich option or combi-
nation of options proves viable for this project depends upon a
number of factors including: project size and cost; availability
of money; resource risk; technical risk; value of natural gas
displaced; payback ability of the participating party or parties;
and project management. I : : e

Public funding can come in the form of grants or loans from
either the federal or state government. Private funding can come
via tax exempt municipal revenue bonds, bank loans or equity
investors. This report discusses twelve federal, state and local
financing options and their varying levels of viability and appli-
cability to the San Bernardino project. No attempt is made here -
to anticipate the possibility of funding from any program not now
in existance. :

The first step taken in identifying viable funding approaches
considers an analysis of existing direct heat geothermal projects

around the country. 1In November 1980 the U.S. Department of Energy

- sponsored a semi annual review in Las Vegas,. Nevada of the twenty
direct heat projects in progress throughout the United States. A
great deal of useful information was presented by each project
team concerning their respective projects such as resource infor-
mation, lessons learned and certain fiscal data. This information
was summarized and presented in full to the San Bernardino Water
Department by Coulter Stewart & Associates, Inc. in a report on
December 1, 1980. The financial information is summarized on the
following page. (See chart) .

The financial problems surrounding the Boise District Heating
Project are very instructional. Their position is therefore pre-
sented verbatum from the DOE November 1980 proceedings as follows:
-"Problem: Our original project was proposed to be about $9.5
million but DOE offered to provide only $4.9 million. This
necessitated that the project be cut back and at the same time
some additional funds were raised from EDA and the City. The end
- result was about $5.5 million available to the project. The
problem is when preliminary engineering estimates were completed
we needed at total of $8.3 million, or $2.8 million more than we
had, and the City did not have that kind of funds nor was the City
Council, because of the 17 initiative, willing to try raising that
amount through bonds or other conventional financial mechanisms
available to cities. This problem was further complicated by DOE
wishing to cut about $700,000 more out of their original committ-
ment." _

: "Resolution: The Boise Warm Springs Water District committed
$625,000 toward the $2.7 million of which they have obligated and
spent about $265,000 on new piping. The balance was raised through
an LID to serve the CBD mall area ($300,000) and a drilling fund

of about $2 million to develop production wells. This resolution
has raised the spectre of another problem, i.e. the drilling fund

12



EXISTING DIRECT HEAT PROJECTS

'Location |

. Madison County, Idaho
. Elko
. Pagosa Springs, Coio‘

. Brawley, California

1

2

3

&

5. Warm Springs, Montana
6. Sandy, Utah

7. Draper, Utah -

8. Susanville, California*
9. Boise- Clty, ‘Idaho
10.Reﬁo, Nevada |
11.E1 Centro, California
12.Kelly Hot Springé,Ca.*
13.Corsicgna, Texas‘
14.Klamath Ealls; Oregon
15,Mar1iﬁ. Texas
16.Philips; Séuth Dakoté
17fHaskou Coﬁnty, South D.
18.Pierre, Sdgth Dakota
19.Klamath Falls, Oregon

ZOLDOS'Palmas. Ca1ifornia_

* Both of these projects are in. thé California 1st Congressional
District which until January 1981, was represented by the Chair-

TotaiffA
$3,422,500
NA

$1,364,280
$3,783,895
$1,166,755
§ 856,200
§ 637,326
$2,039,499
' $7,608,300
s 982,667

NA

$ 514,729

$1;074;866

$2,331,769

$ 593,550
$1,205,804
$ 403,098
$ 718,000
$ .267,254

$ 575,266

man of the House Publlc Works Committee
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$
- $
$ 538,500
$
$

DOE -
$1,677,025
NA

$1,111,000
- $3,546,897
$ 995,108

S 478,312
$ 458,704

© $2,011,187
$4,226,000

NA
NA
$ 473,303

'$ 861,650

$1,547,183
466,820
936,199
250,925

© 209,000
363,000

bl

e

497

811
947
852
567
727
997
557

927
807
667
792
787
621
75%
781
637




heing private capital will increase the price per therm of
delivered energy even though it enjoys the benefit of assuming
total risk of failure in drilling for water of the right temper-
ature and quantity. The proposed cut of $700,000 in DOE funds
is not yet resolved."

- It is interesting to note that of the twenty existing projects,
seventeen of which provide useful financial information, the average
Department of Energy committed share of that funding is 75%.

Six projects are below 707 and six projects are above 807 in DOE
share. This would indicate a high reliance by the project
sponsors be they private or public entities upon direct financial
support from the U.S. Department of Energy. . The critical question
raised by this point centers around the issue of continued avail-
ability of federal Department of Energy funds to support direct
heat geothermal energy projects. - ‘
Uncertainty over existing DOE funding comes at a time when
the State of California has taken steps to increase the availabil-
ity of public and private funds for alternative energy, including
geothermal direct heat. Two Revenue Bond Authority Acts, and two
special energy lease revenue distribution funds provide possible
sources of funds for the San Bernardino Wastewater Treatment Pro-
ject. The various programs, including local financing, are dis-
cussed below. : ' .

DEPARTMENT OF ENERGY PROGRAMS

INTRODUCTION

The United States Department of Energy has been actively
supporting the development of geothermal energy for several years.
During that time a number of programs have been developed for
use by a project sponsor at every phase of a project.

There are technical assistance programs for resource identi-
fication and prefeasibility, loan programs for detailed feasibility,
resource confirmation and construction, and the geothermal loan
guarantee program.

_ San Bernardino is taking advantage of the technical assistance
programs and the detailed feasibility program. They are not in a
position to yet utilize the GLGP and the Office of Management and
Budget has withdrawn funding from the resource and construction
loan programs. '

Drilling Loan Program: The Energy.Security Act of 1980 authorized
$5 million for this program which would have beén used for 90%
loans to reservoir confirmation drilling projects. With these funds
removed in fall 1980, it is now up to the Reagan Administration or
Congress to put them back.

User Coupled Confirmation Drilling Program: This program is coin-
petitive and involves a sliding % of cost sharing by the Depart-
ment of Energy and the applicant depending upon project success.
The minimum reimbursement is 207 and the maximum (in the event of

total project failure) is 90Z. The proponent pays all costs and
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~ is reimbursed by the DOE for the appropriate 7. This program
attempts to 'share the risk" of reservoir confirmation and devel-
opment well siting. One solicitation has already been held under
this program and a second solicitation has been tabled. This
program seems designed for private sector applicants who can
accept some risk of project failure. . '

Feasibility Study Loans (Construction Loans): The Energy Security
Act, 1980 also authorized and appropriated $5 million for feasi-
bility study loans for geothermal direct heat projects. These
loans could have been for 907 of the total cost of studyihg the
feasibility of a direct heat project. These funds have also been
withdrawn by the Office of Management and Budget. The Department
of Energy is appealing the decision. ' '

The'Energy'SeCurity'Act‘alsozauthbriﬁed’a Construction Loan
Program for direct ‘heat projects but no money has been authorized
for this program. =~ B P LR

DOE/HUD: - The Department of Energy has transfered some money to
- the Department of Housing and Urban Development to enable local
governments to perform prefeasibility studies for district heating
systems regardless of heat source. A second solicitation, due in
February 1981, will allow design work on similar district heating
systems. o R R v ‘ o
It is anticipated that these two programs would work into
either the HUD Innovative Grant Program or the Urban Development
Action Grant Program described below.. ... . L

Urban Development,Action'Grahts:'“The U;S;ngpartmént”of Housing
and Urban Development gives an alternative energy priority to
qualifying cities in applying‘]or_certain:grants,under the Urban

Development Action Grant Program. : -

-~ This program enables a qualifying local government to apply
for a grant which will then be used ‘to cover up to 25% of the
_total irrevocably committed capital dollars of a project. A
project is defined as one undertaken by the private sector which
will positively affect the economic base, tax base and employment

- base of the given impacted community.

Assuming the application is successful the City then loans
the money to the private entity at a flexible rate of interest and
payback period. These two items are varied to achieve project
profitability. ' : . : : '

The total application process takes about 6 months.

' Innovative Grant Program: ,This’HﬁD‘grant'prdgram involves a cost
share on the part of the local government and is intended for use

-~ where innovative concepts and methods are being implemented on

a demonstration project basis. Such a project should be unique
-and untried or involved with special circumstances.  The results
of the project should be transferable to other impacted communities
and able to meet common Community Development needs.

Both the UDAG and Innovative Grant Programs are applied
for through the local government entity.
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STATE OF CALIFORNIA OPTIONS

ASSEMBLY BILL 2973 (Tideland Oil Revenues): In 1980 the legis-
Tature enacted this measure which allocates the States Tideland
0il Revenues among certain programs. One new program, the Energy
and Resources Fund, is authorized to receive $120,000,000.

The monies from this fund are to be allocated each year in
the annual budget bill. Monies can be spent on certain energy
projects from an Energy Account which will terminate December
31, 1981 unless an Energy Department is created or the State
Energy Commission has been reorganized by the legislature or
governor (PRC Sec 6217 (g) ). 1In any: event the money reverts to
the General Fund in 1984 unless the Energy Fund is extended by
specific action in the Budget Act and by statute. ‘

Both the Energy Account and the Resources Account of the
Energy Resources Fund are applicable to geothermal energy projects.
The statutory criteria which guides allocations from the Energy
Account for energy projects are (PRC Sec 26401 (e)(1)(2)(3) ):

"(1) Have the greatest potential for reduclng the use
of 0il and natural gas to produce energy.

(2) Have the greatest potential for transferablllty
‘and widespread use throughout the state by the year
1990.

(3) Have the hlghest degree of feasibility”

From the Resources Account (PRC Sec. 26403 (17) ):
"(17) Programs for geothermal resources assessment”.

It is further the intent of the legislature that 'the funds
from the Energy and Resources Fund be used only for short term
projects and not’ for any ongoing programs’. (PRC Sec 26401 (b).

, If in any given year there are funds unallocated in this

- account they can be accessed with special urgency legislation if
such action is taken prior to their reverting back to the General
Fund or rolling forward to the next fiscal year. As the State
budget crisis worsens, however, such special requests will face
stiff competition.

ASSEMBLY BILL 1905 (BLM Lease Revenues): This piece of legislation
was signed by Governor Brown as an urgency measure on May 30,1980.
This law provides for the distribution of certain state revenues
received by the State Controller from the State's share of royalty
and bonus payments derived from BLM leases of geothermal rights

to private operators at the Geysers, California. The legislation
sets forth a formula and establishes general criteria for alloca-
-ting these revenues among counties of origin and two state agencies-
The Energy Commission and the Resources Agency.

The amount of money involved has been estimated at $9 million
but as yet the State Controller and the BLM have not been able to
separate the Geothermal Lease revenues from other mineral rights
revenues involving BLM leases. The money if and when it is
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allocated w111 be distributed AOZ to counties of origin (eg
Sonoma,Lake. and Mendocino Counties) and 30% each to. the Resources
Agency and Energy Commission. The Resources Agency will allocate
the money from a special fund in the annual budget. The Energy
Commission is required to distribute the money in the form of .
"grants to local jurisdictions. having geothermal resources."
(Sec. 3822, PRC Div 3 Chapt. 6). .

These monies are to be allocated over a § year period or
roughly $2 million: each year through 1985/86. On this basis
the Energy Commission would. have about $700, 000 available each
year for 5 years. .

The following. criteria govern the distribution of grant
funds by the Energy Commission.-(Sec. 3823, PRC) SRR

"(a) With respect to any local jurisdlction in which develo-
pment of geothermal resources is contemplated, the revenues
shall be expended: for the following planning activities:

‘ (1) Resources assessment and exploration technology.
(2) Local and regional planning and policy develop-

ment and implementation necessary for compliance
with programs required by local, state or federal
laws and regulations.

(3) Identification of feasible measures that will

-mitigate the adverse impacts of the development
of geothermal resources and the adoption of ordin-
ances, regulations and gu1delines to 1mplement
such measures.

(4) Collecting baseline data and conducting environ-
mental monitoring.

(5) Preparation or revision of geothermal resource
elements, or geothermal components of energy ele-
ments, for inclusion in the local general plan,
zoning and other. ordinances and’ related planning
and envirommental documents,

(b) With respect to any local jurlsdiction in which geo-~
thermal resourcés: are being developed or are in
production, the revenues shall be expended for the

. following activities:

(1) Administrative costs incurred by the local juris-
diction that are attributable to the development
or production of geothermal resources. -

(2) Monitoring and inspecting geothermal facilities
'and related activities to assure compliance with
~ applicable laws, regulations and ordinances.
. (3) I1dentifying, researching and implementing feasible
. rmeasures that will mitigate the adverse impacts of
such development or production.

(4) Planning, constructin providing, onerating, and -

' maintaining those pub ic services and facilities ‘
~‘that are necessitated by and result from such devel-
: opment or production. ;

(5) Undertaking projects demonstrating the technical

and economic feasibility of geothermal direct heat
-~ and electrical generation applications.

(6) Undertaking projects for the enhancement, restora-

tion, or preservation of natural resources, includ-
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1ng, but not limited to water development.
water quality improvement, fisheries enhancement,
and park and recreation facilities and areas."

—

Presumable the grant monies: available to the Energy Commission ﬁsJ
will be awarded on a competitive basis for proposals submitted in
response to: requests for proposals under criteria to be developed
in the Spring of 1981.

ASSEMBLY BILL 2324 (California Alternative Energy Source Financing
Authority Act): The California Alternative Energy Source Financing
Authority was created in 1980 to provide the state with an alterna-
tive method of financing projects which utilize certain alternative
sources of energy as defined. Geothermal energy projects are eligi-
ble to utilize the Authority.

, The California Alternative Energy Financing Authority is author-
ized by the legislature to issue up to $200,000,000 in bonds, notes
and bond anticipation notes to finance alternative energy projects.
The bonds are tax exempt revenue bonds not backed by the full faith
and credit or taxing power of the state, but rather by the general
revenues of the Authority unless otherwise specified in the bond
resolution.

The typical participating entity (project sponsor) would approach
the Authority with a project and funding request. The Authority
would obtain a ruling from Bond Counsel and/or the IRS on the tax
exempt status. The Authority would then sell the bonds, which are
backed ultimately by the project revenues and project sponsor (par-
ticipating party). The Authority then typically will loan the
proceeds from the bond sale to the participating party to carry out
the project. The Authority can also contract with the participating
party to construct or develop a project which the Authority would
~own until such time as the bonds are redeemed..

A participating party is defined as "any person, company, cor-
poration, partnership, firm or other entity or group of entities
engaged in operations within this state which requires financing pur-
suant to the terms of this division to aid and assist in the promotion
of alternative emergy sources in the state' (PRC Sec 26003 (c).

Both the State Treasures Office and Bond Counsel have indicated
that a question exists as to whether the San Bernardino Water Depart-
ment could qualify as a participating party and could use energy
cost savings as project revenues to make the necessary payments to
principal and interest and other charges. See PRC Sec 26003(c).

& Sec 26022(d)(1). A ruling from the State Attorney General on
this point, has been requested.

Speclal provisions allow for small projects (those under S1
million) to be aggregated into one larger issue, say $10 million.
If this approach were .used additional time would be spent waiting
for other projects to develop.

The Authority itself.is composed of the State Treasurer
(Chairman), State Finance Director, State Controller, Chairman of
the Energy Commission and Chairman of the Public Utilities Commi-
ssion. The Authority is required to "take final action to approve
or disapprove of the issuance of bonds or notes to lend financial
assistance to participating parties within 60 days of the receipt
by the Authority of a request from such participating party for -
~such action.” It would seem that if everything o
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§oes smoothly, assumlng three months to sell the bonds. prOJect*
inance money should be available about six months after appli-
cation is made to the Authority.

A cursory review of tax status rulings to date would
indicate that a geothermal project which distributes hot water
to customers, at least 757 of which are public entities, would
qualify for the tax exempt bond status. An independent ruling
“would be required to assure such a finding. In addition,,the
small ‘size of the project may assure eliglbility

LOCAL OPTIONS

BANKS : If the project were small enough it is conceivable that
the above ground equipment could be financed in . ‘cooperation with
a bank through a lease back of the equipment, to the Water Board
until such time as the equipment is paid off by the Sewer Fund at
which point it would revert to the Water Board. This method could
finance the pumps and heat exchangers.

~ ~ The remainder of the equipment could then be financed directly
from the sewer fund as a standard capital improvement project.
Thus expenditures for the wells and piping (subsurface activities)
would be carried as an asset of the department and would be set
up on the books as a. separate line item,

This course of action would be advisable if all the variables

were fixed, 'each risk,both technical and institutional, were
e11m1nated and financial requirements were thus mlnlmlzed

GEOTHERMAL LOAN GUARANTEE PROGRAM (GLGP) If a bank becomes
involved in the project and the bank wishes to make use of the
Federal Geothermal Loan Guarantee Program, this should be
explored. The GLGP is part of the U.S. Department of Energy and
can guarantee private loans made for geothermal projects. They
can guarantee up to 907 of a loan made to a municipality. There
may be a way to prop up a lease back with this program. Usually
however, the GLGP only gets involved in large (over $10 million)
projects involving private parties. Like the user coupled con-
firmation drilling program the GLGP is more suited to privately
sponsored projects ' .

AB74 (California Industrial Development Financing Act): Certain
cities and counties in Califorhia can now issued their owm local
tax exempt industrial development revenue bonds to assist local
industry and energy projects pursuant to legislation passed in
1980. One study A Blueprint for Financing Geothermal District

Heating in California. . . . . A Discussion Draft says 'Only
Charter cities can issue revenue bonds for direct heat geothermal
development."

A bond counsel memorandum entitled "Summary of Industrial
Development Financing in California Under AB74" states the local
"industrial development authorities are expected to function
purely as conduit flnancing vehicles with no management or
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other responsibilities with respect to the projects financed."

The governing body may declare itself or appoint the board of —
‘directors of the Authority..." Such an Authority would function Eﬁ,
like other limited purpose local agencies created by state law

such as parking authorities, housing authorities and redevelop-

ment authorities but without the additional responsibilities of

such agencies. . e e .

In passing the California Industrial Development Act of 1980
the legislature '"finds that the alternative method of financing
provided in this title will benefit economically distressed areas
of the state and localities which are making diligent efforts to
maintain -and provide services to existing companies and to .pre-
vent the loss of existing jobs." 'This method of financing.....
will benefit those projects which are partially funded by a job
creation grant from the U.S. Department of Labor, Housing and
Urban Development or Economic Development Administration..."

(Govt. Code Title 10, Sec. 91501). o . : ‘

The Legislature sets forth the criteria to be utilized in
determining whether this financing method can be utilized in
sections 91502.1 and 91503 of the Government Code. o

In short projects must offer employment benefits, energy or
other resources utilization benefits and consumer benefits.
Eligible activities are industrial uses including assemblying,
fabricating, manufacturing or processing activities with respect
to any products of agriculture, forestry, mining or manufacture.
Energy activities are development, production, collection, con-
version, storage, conservation, transmission, transportation or
conveyance but not distribution. Many activities are specifically
excluded except sewage or solid waste disposal activities "if the
property acquired is suitable for one or more of the activities
described" above. (Calif. Govt. Code Sec. 91503(a)(b). = . ‘

Therefore it would appear that if the City of San Bermardino
created an Industrial Development Authority which meets the guide-
lines of AB74 as far as energy projects are concerned, a private
company working with the Water Department could carry out the
entire project with tax exempt bond financing as lonﬁ as distri-
bution were not involved. It should be noted that the City has
the capability to issue industrial development bonds now but may
need to amend its ordinance to incorporate the energy elements
of AB74. ' : ' ‘ :

Some question may arise on just where transmission stops
and distribution begins. Another question would be whether energy
conversion includes heat exchangers. A company is defined as "a
person, partnership, corporation whether for profit or not, trust,
or other private enterprise of whatever legal form for which a
project is undertaken or proposal to be undertaken pursuant to
this title or which is in possession of property owned by an
authority, and may include more than a single enterprise.' (Calif.
Government Code Sec. 91503(g). '

However if Industrial Development Bonds are used for wells
and transmission pipelines and a bank lease purchase is used for
the heat exchanger retrofit that leaves only the distribution
line (if any) for internal sewer fund financing. It should be ,
- noted the project must be located wholly within the political \aﬁ
. boundaries of the Industrial Development Authority , be it City, '
City-County or County. In addition there are company liquidity,
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company size and project size speciflcatlons.'. ’ e
: Unfortunately as the California Industrial Development
jFinanc1n% Act (AB74) is now written public agencies such as
municipal utilities cannot apply directly to the local Industrial
Development Authority.. The act could be amended to allow special
districts and municipal utilities to - take direct advantage but
the original proponents of the bill are not yet receptive to such
an idea. v ,

PRIVATE PARTIES: If a private party becomes involved in certaxn
phases of project development one or- more federal tax incentives
may be available to the private party. Geothermal projects are
.eligible for the 257 combined business (10%) and alternative
‘energy (157) tax credit; the current expensing of intangible
drilling costs such as site preparation, drilling overhead, con-
struction, etc. and depletion allowances. These incentives can
substantially affect the desireability of private participation
in a geothermal project. "If a public entity owns the resources
and develops the entire project these benefits are unutilized

ADDITIONAL CdNSIDERATIONS |

PROJECT SIZE: Project size can affect the choice of financing
options significantly assuming that all other factors are contro-
lled. 1f, for example, the total cost is $200,000 and $40,000
per year in natural gas costs are avoided, the payback on capltal'
(not including interest and O&M) would be five years. Keeping

the initial project small could well improve the overall chances
for a successful demonstration of direct heat applications of
geothermal energy at the San Bernardino Wastewater Treatment
Plant. ,

GAS PRICE ANALYSIS AND PROJECTION TO 1985: A key factor in the

financing decision is the prospective price of natural gas, which

- is now used to heat the digesters at the Wastewater Treatment
‘Plant. This special Gas Price Analysis and Projection to 1985

has been prepared by Coulter H. Stewart specifically for the

San Bernardino Wastewater Treatment Plant Geothermal Feas1bility

Study Project.

, The following charts and discussion present an assessment
of current and future natural gas prices under various assump-
tions and their anticipated impact on the San Bernardino Waste-

water Treatment Plant Geothermal Project.

.- (See chartfonvfollowing page)
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PRESENT DELIVERED PRICES FEBRUARY 1, 1981

existing average $36/barrel world oil price, the 1985 price should
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o/
| Prioritz‘,  : ?G&E ' Socsal
1 - Lifeline 83,07 $3.11
. Average ~ : 3.88 . - 3.43
2 - o 446 | 3.57
3 & 4 Residual oil 429 3.50
o Middle distillates 4.58 3.80
5 | ‘ . b.0& | 3.50
PRESENT SOURCE AND WELL HEAD PRICE OF CALIFORNIA GAS
Sources  Percentage ~ Price -
California | o 152 $2.50
Canada = . o201 . 4.94(April 1, 1981)
 Southwest 102 | 107 - 2.67
103 - 21 | 6.00-7.00
0ld - 531 1.00
At the present time all natural gas consummed in California,
except the 103 gas and the Canadian gas, is still under some form
of price control subject to annual price adjustments for inflation
plus an additional inflatér.. This ranges from 8-97 per year to
. 12-13%7 per year depending on ‘the category.
Natural Gas prices are scheduled to be completely decontrolled
in January 1985. The current decontrolled price is roughly $6.00
per million BTU or slightly less than the average equivalent price
of 0il to the refinery. Thus if natural gas prices are decontrolled
before 1985 one would expect the price to rise toward the world
price of oil.
. In 1985, 407 of Callfornia s gas supply will still be under
contracts signed before April 1977 and unless specifically decon-
tolled, will remain low priced (i.e. $1.00 1980 plus 9%/year). All
prices are figured on a basis of per million BTU.
Assuming 1985 decontrol,Southern California Gas Company will
thus be faced with 507 of its gas still price controlled at about
$1.70 and 50% of its gas uncontrolled at or close to the then world -
oil price. Assuming a modest 157 price rise per year above the \&/



be $63/barrel in 1985 dollars or just over $10 million BIU.

Thus the average price paid for natural gas on the Socal
system for a commercial user should be .5 x $10.00 + .5 x $1.70 =
$5.85/million BTU plus $1,00/million BTU for distribution for a
total rolled in retail price of $6.85 per million BTU or 68¢ per
therm. The sooner the price of natural gas is decontrolled, the
faster this price will be achieved. 1If old gas is also decon-
trolled, the price will track that of world oil jmmediately upon
removal. By 1990 the gas price will have increased 4007 to over
$14/million BTU as old contracts are depleted, = ‘

" If the Socal gas mix is 407 old gas and 60% decontrolled in

1985, the rolled in retail price would be .6 x $10 + .4 x $§1.70 =
$6.68 plus $1.00 for transmission and distribution or $7.68/million
BTU's or 76¢ per therm. One therm - 1x105BTU's. '

The San Bernardino Wastewater Treatment plant boilers will

" “use 5.5 billion BTU's of natural gas per year. At today's price

of 38¢ per: therm, the cost for that gas is $20,900. At 68¢ or
76¢ per therm, the cost will be between $37,400 and $42,240 in
1985. 1If the entire amount of natural gas used to heat the
boilers ‘can be backed out, the cost savings to the Water Depart-
ment in 1985 dollars will be ‘$37,400-$42,240 per year. This
cost savings could be used to finance any debt requirements
incurred by the project. ST A ST

~ The foregoing analysis does not take into account such ex-
ternal price factors as sudden cut off in a major portion of
domestic oil supplies from OPEC countries or a dramatic break in
the world oil price. Since U.S. oil imports from OPEC nations
are on the decline, vulnerability to this threat should lessen,

SUMMARY

At the present time, the only federal programs with money
already authorized and appropriated are the Department of Energy
Geothermal Loan Guarantee Program, the Department of Housing and
Urban Development (HUD) Innovative Grant Program and the HUD -
Urban Development Action Grant Program, The loan guarantee
program is relevant if private participation is involved. 1f

- not, the two HUD programs should be explored. The Water Depart-

ment can ask the City Department of Community Development to
submit an unsolicited proposal to HUD under the Innevative
Grant Program to see if HUD will issue such a grant. The UDAG
program can be applied for quarterly beginning January 31st,
Each such application is treated separately and can be prepared
and presented through the City Department of Community Develop~
ment. o 4 ‘ ' ' ,

- If the City uses a UDAG grant in conjunction with an Indus-
trial Development Authority pursuant to the California Indusgr@al
Development Authority Act, 1980, the total project bonding limit

can rise to $20 million and maintain the tax exempt status.
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The only fully operational state funds at the moment are -
the Energy Account and Resources Account of the Energy and
Resources Fund. If time is of the essence to the San Bernardino
Water Department a budget change proposal or special legislation
should be introduced now to access this years unencumbered balance.
Failing that an amendment should be proposed to the budget bill
to incorporate the project in the coming fiscal year.

The Energy Commission and -the Resources Agency should
have annually about $700,000 a piece under the Bosco Bill to-
‘allocate sometime after the Spring of 1981. This assumes the
State Controller releases the BLM lease revenues, the date for
which at this writing is uncertain. In any case, given the limited
funds available and the multitude of potential uses this source

. 1s questlonable.

: If the project were funded from a variety of sources com-
bining UDAG (257) and City Sewer Fund (257) then the Bosco Bill
Energy Fund could be competitively bid for the remaining 50Z for
project administration, permitting, public works and exploration
activities.’ However the more complicated and numerous the fund--
ing sources, the harder it is to keep any project on a consistant
and coherent schedule and hence the greater the likellhood of .
delays and cost overuns.

The Ca11fornia Alternative Energy Source Financ1ng Authority
which was authorized on January 1, 1981, should be operational by
April or May of 1981. This Authority should be approached for
answers to any questions concerning the eligibility of the San
Bernardino Project to beneflt from Revenue bond flnancing through
the Authority.

This project is a good one from the standpoint of risk
and ability to pay and hence this option should be pursued if the
Energy and Resources Fund dries up.

Serious thought should also be given locally to the estab-
lishment of an Industrial Development Authority which could be
further restricted to alternative energy projects. In this case -
either the Act should be amended to allow certain public agencies
to be project sponsors or the Water Department should consider
working with a private company to develop and lease back the pro-
ject. In this way a whole range of tax incentives can be realized.
Company size limitations may prove excessive however and therefore
- should be investigated thoroughly.

Both the California Authority and the Local Authority would
simplify the funding source dilemaand provide greater local con-
trols as would the availability of State Energy Resource Fund
monies.

SOCIAL ISSUES

The Wastewater Treatment Plant Geothermal Project poses only
one major social issue - Public Awareness and Acceptance. There-
fore this section will concentrate on a Public Awareness Program
that can be 1mp1emented in San Bernardino.

The project itself is small enough so as to not have any
significant impact upon employment, taxes, public services or the
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need for social service:support:prdgrams.' Rates for sewer
service, however, could be affected if anticipated energy cost
savings are realized and passed through to the consumer.

PUBLIC AWARENESS PROGRAM: The San Bernardino Water Department
has an opportunity to greatly impact the public awareness of
~geothermal energy. Since most residents of the Inland Empire
probably think geothermal. energg is something remote from their
sphere of reference both geographically and functionally, a pro-
perlg désigned program can go a long way towards demystifying
geothermal energy and making it relevant to the local citizenry.

- By citing it's historical use in San Bernardino at Urbita,
Harlem and Arrowhead Hot Springs, ‘Baseline Laundry and the Colton
- Plunge, San Bernardino can ldy the foundation for a full discussion
of possible end uses for commercial, industrial and residential
purposes. L ‘

Such a program should include a multi-media approach, be
operated by local Water Department or city staff, where ever
possible, and -be implemented through as many public forums as
‘possible to achieve maximum citizen coverage. o

- A listing of primary. goals and objectives can include the
following: :

Public Awareness Program

A - Program Goals: JANE EE AR T
‘ 1 -~ Educate the greatest number of local residents
- about the availability and usefulness of geother-
.~ mal-energy - . iE o
2 - Educate the project area residents and business
operators about the importance of the specific
‘wastewater treatment plant geothermal project

B - Program Objectives: ‘
1 -~ Utilize multi-media approach to present educa-
- tional material o
2 - Utilize local staff to present briefings, talks,
displays etc. concerning geothermal energy and the
. wastewater treatment plant project '
3 - Utilize diverse public and media forums to present
the educational material '

PROGRAM DESCRIPTION: There is a great deal of geothermal infor-
-mation available in a variety of.%orms which can be made available
to San Bernardino. A number of private companies and public
agencies have groduced films on the application of geothermal
energy for both electric and direct heat purposes. While San 7
Bernardino is unique in the country in proposing to use geothermal
energy to heat the digesters at the Wastewater Treatment Plant,
films which gresent the ways in which geothermal energz is being
used for either direct heat or electric purposes elsewhere in
California, Nevada, Oregon, Idaho, Mexico, Japan, Iceland, the
Phillipines and New Zea%and exist and would be very educational.
Such films could be presented as special energy programs in
meetings of local civic groups like the League of Women Voters,
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Kiwanis, Rotary, Inland Action, Chamber of Commerce and others.
Perhaps the Water Board would like to sponsor a special meeting i
for local elected and appointed officials and other interested o
arties. : '
P The local cable television stations should be encouraged
. to run special educational shows including a film with a brief
" discussion of the San Bernardino Project afterward.

Such efforts could be enhanced by both pre and post pub-
licity in the form of newsletter items, meeting announcements,
press releases or general news stories in all the local daily
and weekly newspapers and radio stations. ‘

Talk shows and special interviews can be held on the local
radio stations in both Spanish and English to emphasize the pro-
ject and the geothermal energy source available to San Bernardino.

Local staff from city departments, including the Water Depart-
ment,and any existing public relations personnel should be trained
to handle the presentation of information under this program.

Five city and Water Department employees can be provided with an

- orientation ‘and background material on geothermal energy and the
San Bernardino project. These persons could then rotate the res-
ponsibility for presenting the Geothermal Awareness Program to the
groups and through the forums described herein. ,

Individual films are available from the Argonne National Labs
(direct heat), the State Department of Water Resources; the
Natomas Company (Geysers,world wide and direct heat), Union 0il
Company (technical), JETRO (the Japanese Trade Organization),

" Mitsubishi International Corp, Pacific Gas and Electric Company,
Phillips Petroleum Co., Lawrence Livermore Laboratory (Imperial
Valley), and the Geothermal Resources Council (direct heat).

Other information materials in the form of slides, charts,
graphs, reports and booklets are available from the Idaho National
‘Energy Laboratories & EGG in Idaho, the Geoheat Center at the
Oregon Institute of Technology and Union 0il Company. '

PROGRAM CONTENT: Any Geothermal Public Awareness Program should
at a minimum contain information on the historical use of geo-
thermal energy locally in the San Bernardino area; the nature of
the geothermal resource, including system controls either fault
or magma; the technology for developing and utilizing the resource;
the various ways in which the resource is being used and can pro-
vide useful heat or electric energy; the various places around
the world that are currently using geothermal energy; the enviro-
nmental and other technical issues involved in large vs. small
scale use of geothermal resources; and the specifics of energy
cost tradeoffs between fossil fuels and geothermal energy.

PROGRAM TIMING¥*:

- Task . Duration Month
1 - Final Design and Buy Off 1 month February —~
2 - Training -Personnel 1 month March '
3 - Arrange Calendar 2 weeks April
4 - Make Presentation 3 months April-June

Totals 5.5 months .. Feb.-July
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*Conceiveably items 1 and 2 could be shortened to two weeks

each thereby dropping the project duration to 4.5 months which
would enable it to be implemented before summer vacation. Like-
wise the program could be run in the fall of 1981 with tasks

1& 2 & 3 completed in the Spring and Summer. Thus only 3.0
months for Presentations would be required. Press related
activities could go forward at any point. ‘ '

{

SUMMARY: In the event that public funding is not made available

to cover the capital costs of developing geothermal energy in

San Bernardino such a public awareness program would be crucial

. in building support for local remedies such as the use of General
Obligation Bonds, the Industrial Development Authority Revenue
Bonds or department funds. : :
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Figure 3.4

TITLE 14 . RESOURCES AGENCY 15101

15101. .Class 1:.'ExiSting Facilities. .

‘ Class. 1 consists of the operation, repdir, maintenance or
minor alteration of existing public or private structures, facil-
ities, mechanical equipment, or topographical features, involving
negligible or no expansion of use bevond that previously existing:
including but not limited to: o L \

(a) Interior or exterior alterations involving such things
as interior partitions, plumbing, and electrical conveyances;

(b) Existing facilities of both investor and publicly owned
utilities used to provide electric power, natural gas, sewerage,
or other public utility services; 3

15102. Class 2: Replacement or Reconstruction.

Class 2 consists of replacement or reconstruction of existing
structures and facilities where the new structure will be located
on the same site as the structure replaced and will have substant-
ially the same purpose and capacity as the structure replaced,
including but not limited to: _

(c) Replacement or reconstruction of existing utility systems
and/or facilities involving negligible or no expansion of capacity.

15103. Class 3:'New‘Construcgion'br Conversion of Small Structures.

Class 3 consists of construction and location of limited
numbers of new, small facilities or structures; installation of
small new equipment and facilities in small structures; and the
-~ conversion of existing small structures from one use to another
~where only minor -modifications are made in the exterior of the
structure. The numbers of structures described in this section
are the maximum allowable within a two year period. Examples of

- this exemption include but are not limited to:

(d) Water main, sewage, electrical, gas and other utility
extensions of reasonable length to serve such construction.



‘ _ Figure 3.5

ENVIRONMENTAL REVIEW COMMITTEE
| OF THE . | | |
CITY OF SAN BERNARDINO, CALIFORNIA | -,

300 North "D" Street, City Hall
San Bernardino, California

NEGATIVE DECLARATION

19

Clerk of the Board of Supervisors
175 West 5th Street
San,Bérnardino,“CA 92415

The Environmental Review Committee of the City of San Bernardino, California,

reviewed the hereinafter described development at its meeting of
and found that on the basis of the initial study the prOJect

will not have a significant effect on the environment.

PROJECT NAME=

LOCATION AND NAME OF DEVELOPER AND/OR DEVELOPMENT:

PROJECT DESCRIPTION:

MITIGATION MEASURES, IF ANY, TO AVOID POTENTIALLY SIGNIFICANT EFFECTS:

A copy of the initial. study for this pro;ect is attached hereto and by
reference made a part thereof.

ENVIRONMENTAL REVIEW COMMITTEE OF THE A (-
CITY OF SAN BERNARDINO, CALIFORNIA -

~ Secretary



" RESOURCES AGENCY OF CALIFORNIA Figure 4.1

Form OGG105 (1/80) o E © -~ DEPARTMENT OF CONSERVATION
DlVISION OF OIL AND GAS :
o Notice of Intention to Drill a Geothermal Resources Well
(SUBMIT IN DUPLICATE) '
S
Operator.” ’ . o . - - Weli‘.De‘signalion,
Field v ) ’ _ LT ' - . {County f o Sec.. T R. ‘ 8.&M'
Name Percon submiting repon ~ prnt v typet o Street Address
Title . ager: « ofticer of iompany ! Cily ’ ; -} State ‘ Zip Code
Signature ~ ' _ ’ R Daté' . ‘Telephone Ntrmber

The appropriate drilling fee, an indemnity or cash bond, a complete dritling program, and a parcel map showmg the operator’s sur -
face rights, mineral rights, and the location of the proposed well- must accampany this nouce

Location of well: meters along section/property- hne, and meters at right angles to
. 1Dwrection 1Cross out one} ) (Dex tion? :
said line from the corner of section/property ______ or
«Crse out one) F
Elevauon of prepared sne abovelbelow sea level: ___.___melers

(Crose out ane s

-
Is the surface location or mtended productive interval wnhm 100 feet of property b0undary1 ] .
if well is to be direcrionally drilled, show proposed coordinates {irom surface Iocation) attotal depth:

meters, and___ . : i meters :
(Dwrecton? . : 5 . . . dDrex 1oy

PROPOSED CASING PROGRAM

All depth measurements taken from top of : that is. : meters above grourd.
10wtk Floor Rotary Table. or Kelly Bushing) . .

* NEWOR TOP OF CASINGI SIZE OF HOLE } VOLUME OF CEMENTING | CALCULATED FI!

SIZE OF CASING WEIGHT
CM APY (Xg) GRADE AND TYPE useED (m) | (em CEMENT (m? |  DEPTHS BEHIND CASING
R
intended zone(s) of completion: ‘ : . Estimated total depth: ; meters.

(Name. depih, and expected pressure] -
ENVIRONMENTAL INFORMATION
(SEE REVERSE SIDE) -~ -

> if a governmental agency has prepared an environmental document, please submrr a copy of the document wnh this notice or
supply the following information: ,

LI
)

Q'Gm-ernmem‘Agency: i ' . Contact Person:
Address: v Phone: (- )
Dot ument tyitk‘: - S.C.H. No.:

Submitted in compliance with Section 3724, Division 3, Chapter 4, Public Resources Code.




if the project could have a significant impact on the environment.

EN VIRONMENTAL INFORMA TION

The California Environmental Quality Act (CEQA) applies to the pro;ect described in the information on the front of the notice
' To approve a project subject to CEQA, the Division of Oif
and Gas must consider the need for either a Notice of Exemption, a negative declaration, or a final environmental impact report

If none of these documents exists or if an operator is seeking approval for a project involving six (6) or fewer exploraton wells
tincluding temperature observation wells), the operator shall contact the Division of Oil and Gas CEQA Unit as soon as possible

The phone number is (916) 445-9686. The address is 1416 Ninth Street, Room 1316-35, Sacramento, California 98514,

FOR DIVISION USE ONLY

APl WELL NO.
MAP 41 FORMS GEP #
MAP FEE BOND - o
goOK | CARDS oaGTe T o5a T EXEMPT NEG. DEC. ELR.
CLASS_____  SCH.NO.____

“



Figure 4,2
STATK OF CALIFORNIA ,
L .- ODEPARTMENT OF CONSERVATION

' DIVISION OF OIL AND GAS
1416 NINTH STREET, ROOM 1316. SACRAMENTO 85814 .

DESIGNATION OF AGENT FOR INDIVIDUAL OR PARTNERSHIP

In compliance with Section 3721, Division 3, Public Resources 'Code,’notice is hereby given and......z.l.'......).......

hereby certify that....c...e e e
¥ fy Al we)

of s State of : : - ‘ , have appointed, suthorized and

empowefed

whose address is

) ) (Postsl Addrens) o
State of California, as.....—oooocom.... .. agent for the State of California®

{my, our)

(Cicy) (Zip Code)

upon whom all orders, notices and processes under the _prqvisiom,of said act may be served.

This notice revokes all former appointments made f§i- said purpose.

IN WrrNess Wﬂzuox’.,..-.'._’.....--.'.._..-Jnve signed this certificate this. _. day of i 19
) (1, we) T ) ;

(Name and Title)

(Signature)

Witness:

(Signature)

Agents acceptance:

Accepted . . ; . :
- - (Biguature) Sec. 3721. Every owner or operator of any
well shall designate an agent, giving his. post office
address, who resides in this State, upon whom may
be served all orders, notices, and processes of the

" supervisor, s board, or any court of law. Every
person so appointing ‘an agent shall, within five

- days after mnnimtion of any such agency,
: notify the supervisor, in writing, of such termina-
o tion, and unless operations are discontinued, shall

' appoint a new sgent.

NoTe: An operator may appoint himself as agent.

J . Should‘the ownet or operstor filing this form choote to sppoint more than one agent, the phrase, “the State of California,” should be deleted
and the exact srea for which the agent is to_be sppointed should be inserted. A scparate form must be filed for ucly agent.




NOW, THEREFORE, 1 8id . ot o oo sl oo omion e e oo ssboees o oo ser

Figure 4.3 A

STATE OF cAuromu BOND NO.

INDIVIDUAL CEOTHERMAL RESOURCES WELL
INDEMNITY BOND

(SEE INSTRUCTOONS ON REVERSE SIDE FOR APPLICABLE AMOUNT)
Klww Al Men by These Puseuu

WE

" Thatl, .

as pnncwll and e o ‘ ‘ & corporation

organized and existing under nnd by virtue ol the laws of the STATE OF

and authorized to isact surety busi in the STATE OF CALIFORNIA, as surety, are held and fimly bound
unto the STATE OF CALIFORNIA in the sumof . ; THOUSAND AND NO/100 DOLLARS
(s.......000.00) lawful money of the United States o( Americs, to be paid to the said State ol Califomias. for which
payment, well and truly to be tade, we bind ouuelves out heirs,. tors und Suc jointly and severally,
hnnly by these presents. .

‘I'HE CONDITION OF THE ABOVE OBLIGATION IS SUCH THAT,
I‘HEREAS, said pnncipal is about to acquire ownership or operation, drill, redrill, deepen, maintain, or abandon »-

... temperature geolhemul resources well des:gn-led oS, et e cenaes e SBCL L

—
l.l'n o Iov)

T R- . . ‘B.& M., and is required to file this bond in connocuon Iherewnh in accordance with
Sections 3723 S lnd 3725 10 3729, inclusive, of Chapter 4 of Dwmon 3 of the Public Resources Code of the State

" of Califorma

the sbove bounden principal, shall well and.lmlv'comply with al! the provisions of Chapter 4 (commencing with
Section 3700} of Division 3 of the Public Resources Code and shall obey all lawful orders of the State Ol and Gas
Supervisor, or his district deputy or deputies, if not appesled as provided in that chapter, ot upon affirmance thereof

by the Geothermal Resources Board, if appealed thereto, and shall pay all charges, costs, und expenses incurred

by the supervisor or s district deputy or deputies in respect of such well or the property of said principal, or
assessed against such well or the property of such principal, in pursuance of the provisions of said chapter, then
this obhgahon shali be void; otherwise, it Shull remain in full force and effect,

IN I'ITNESS WHEREOF, the seal and ugnatute of the said prmcnpal is herﬁo .Hued and the corporate seal and

name of the said surety is helﬂo affixed and attested by its duly authorized _ . et
C-h!omiu.‘ this day of - 19
{Principal} . .. ......., et eetav e rinateaee et ae ere e

{SEAL OF PRINCIPAL)

{Surety |

BY

Office of surety to which correspondence relating to this bond should be
addressed: .

(SEAL OF SURETY)

. The premium cta:eed for this
CE160A {108 -DERR AT (SEE OVER) ) bond 18S .. -+ annum



'NOTARIZATION OF THE SURETY:

STATE OF CALIFORNIA s
COUN‘I‘Y OF
On this day of N Linthe year 19 ... -
el ‘.'
A Notary Public in and for said County and State, personally appeared
known to me to be the person whou name is subscribed to the within instrument
;s the of
. and scknowledged to me that ke subscribed the name
of thereto and his own name as  ..................
Noiary Public in and ler $8id County and State
INSTRUCTIONS -
1. The surety on the bond may be any surety company licensed in California.

bd

'S

., The aignature of the surety suat be notarized.

i Vthe principal is a eorpoun'cn, the corporate aeal must be affixed.

I dhe principals are partners, their individus! names shall appear in the loey of the bond, with the recital that
they are partners composing a lirm, snd numing said lirm,

.- The name of the principal ax well as the designation and ber of the well on the bond must a.‘ree exactly

with that ab on the notice of intention to acquire o hip or

alter the cosing. or abandon.

P ! 'dn'll. redrill, decpen, pemanently

. A bond contuining a cancellation clause #! the option of the ty is not bl

L

. Low-temperature well is a well from which lluid produced has a le'mperamre that is ao more thun the boiling

point at the altitude of occurrence,

. Applicable amount:
Coverage for high-temp well. ; $25,000
Coverage fur low-temperature well: '
fess than 2,000 lect total depth $ 2,000

at Jeast 2,000 feet bot less than 5,000 feet totol depth ......oiveeereenicesnrenes. $10,000
at least 5,000 feet but less than 10,000 fect total depth......coeceeveesensoone... $15,000
at least 10,000 feet or greater total depth. . $25,000

if a well is deapened 10 ¢ depth ﬁqvln‘ng higher bond coverage, either
@ rider specifying supplementol cdnpgo or @ new bond is required.

NOTE: Ia lieu of an individual indemnity bond, 8 person may, with the written approval of the Supervisor, file @ cash

* bond or securities in the sppropriste amount as prescribed in Section 3728.5. Division 3 of the Public
Resources Code.

A supply of thix form may be obisined from the Divisian of Oil and Gas.



DATE FILED

. PROJECT DESCRIPTION:

RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF CONSERVATION

DIVlSION OF OIL AND GAS

ENVIRONMENTAL CHECKLIST FORM

Figure 4.4 A

[ OBSERVATION.

WELL NAME(S) AND NUMBER(S)

PROJECT TITLE: 1ON.
= T {J EXPLORATORY
* FIELD COUNTY/CITY
NAME OF OPERATOR [ OPERATOR REPRESENTATIVE
OPERATOR ADDRESS - OPERATOR PHONE NUMBER

i ENVIRONIIENTAL MPACTS

(Exptanations of all “yes" and maybe" answers are required on attached sheets )

1. Earth. Will the proposal | resumn

a. Unstable earth conditions or in changes in geologic lubstmctmes?
b. Disruptions, dxsplaeemen;s. compaction or overccvenng of the soil?

c. Change in topography or ground surface relief features?

4. The destructvon covermg or modification of any unique goologuc or physneal leatums?

‘e. Any mcrease in wmd or water erosion of goils, either on or off the stta?

YES MAYBE NO

f. Changes in deposition or erosion of beach sands, or changes bn siltation, deposrtton or crosson whlch may modnfy the
channel of a river or stream or the bed of the ocean or any bay, inlet or Iake‘l

9. - Exposure of people or property to geologic hazards such as eamquakes landslides, mudslides; ground tailure, or similar

hazards?

2 Mr Will the proposal result in:

a. Substantial mr emissions or deterioration of ambient air quahty?

b. The creation of objectionable odors?

¢. Alteration of air movement, moisturd of temperatiire, or any change in climate, either locally or regionally?

3. Water, Will the proposal l'esunn

a. Changes in currents, or the course.or darecnon of water movemems in cnher marine or fresh waters?
~ b. Changes in absorption rates, dramage patterns or the rate and amount of surface water runoft?

¢. Alterations tp the course or flow of flood waters?

d. Changein lhe amount of surfaca water in any water body?

.

Discharge into surfaoe waters, or in any aneranon of surface water quality, Includmg but not Iimlted % temperature,

dnssolved oxygen or turbidity?

f. Alteration of the duechon or rate of fiow of ground watefs? .
'g. Change in the quantity of ground waters, either through direct additions or wm\drawals or through htefoepﬁon ot an

aquifer by cuts or excavations?

h. . Substantial reduction in the amount of water otherwise available ior public water supplies? -
i. Exposure of people or property to .water related hazards such as noodmg or tidal waves?’

4. Plant Life. \Mntheproposal result in:

“d

" a.. Change in the diversity of speoes. os number ot any spacies of plants (including trees, shrubs, grass, erops and aquatic

plants)?

b. Reduction of the numbers of any unique, rare or endangered species of plants?
c. Introduction of new species of plants into an area, or in & barrier to the norma! replenishment of existing species? ——u —— ——



d. Réduction in ncreage‘ of any agncultural crop?

5. . Animal Life. Will the proposal resultm

a. Change in the diversity of species, or numbers of any species of ammais (b:rds land animals including reptiles, fish and

sheuﬂsh benthic organisms or msects)?

b.

¢. Introduction of new specues of lmmals lnto an erea, or result in a bamier 10 the mngrahon or movement of ammals"

Reduction of the numbers of any uruque rare or endangered specoes of ammals?

d. Detenorauon to exdstmg tssh or wildlife habitat?

b.

- 6. - Noise. Wnlltheproposal resutt in:

Increases in existing noise levels?

Exposure of people 1o severe naise levels?

7. Light and Glare. Will the proposal produce new light or glare ? |

8 und Use. Wilithe proposal result m a substanual nlteratnon ofthe presem or planned tand use of an area? .

9. Natural Resources. Willthe proposal result i in:

a

b.

Increase in the rate of use of any natural resources?

Substantia! depletion of any nonrenewable natural resource?

10" Risk of Upset. Does the proposa! involve a risk of an explosion or the release of hazardous substances (including, but -
not limited to, oil. pesticndes chemicals or radiation) in the event of an accident or upset condmons?

11 Population. Wil me p:oposal alter the location, dtstnbuuon density, or growth rate of the human population of an lrea?

s

12 Housing. Will the proposal affect existing housing, or create a demand for additional housing?

‘8.

b

¢

13 Tnnspoﬂatlonl(:lrt_:ulatlon. Will the proposal result in:

- Generation of substantiai additiona! vehicuiar movement?

Etfects on exasﬁng parking facilities, or demand for new parking?

Substantial impact upon existing transportation systems? »

Alterations to present patiems of circuiation or movement of people and/or goods?
Alterations m waterborne, rail or air traffic? E

Increase in tramc hazards to motor vehicies, bicyclists or pedestnans?

14 Public Services. Wil the proposal have an effect upon, or result in a need for new or altered governmenta! services in
any of the following areas: . '

a.

b.

c.

d.

1.

Fire protection?

Police prolectior'ﬂ

Schools?

Parks or other recreationa! facilittes?
Maintenance of public facilities, including roads?

Other governmental services?

15. Energy. Will the proposal result in:

b.

Use of substantiat amounts of fue! or energy?

Substantia! inc:eé;e in demand upon existing sources of energy, or require the development of new sources of energy?

16. Utilities. Will the proposal result in a need for new systems, or substantial alterations to the following utilities:

a
b.

C.

Power or natural gas?
Communications systems?
Water?

Sewer or septic tanks?




o Stormwaterdminage? oo ' S S

B u 1. Solid waste and'di;e»pdsan - SR _ ' : — s
17. Human Health. Will the proposal resuftin: .~ . o ' '

. Creation of any heafth hazerd or potentil health hazard (excluding mental health)? S

b. Exposure of people 1o potanﬁai health hazards? e ’ T e —

18.  Aesthetics. wulmépfoposalnsuﬂhheobsbucﬁmdmyscerﬁcvistamviewopenwﬁwpuwc.dwillﬁemoposal .
result in the creation of an aesthetically oﬂensivesiteopento.publicview? : | ——— —— —

19. Recreation. Wil the propos'al result in an impact upon the quality or qqamity of eiisting recreational oppdﬂunities? — — ——

20. Archeologlcalmlstbrlcal. Wil the propdsal result in an alteration of a significant archeo!ogacal or historical site, structure,
object or building? ‘ : T . ) .

© .21 Mandatory Findings of Significance.

a. Does the project have the potentia! to degrade the quality of the environment, substantially reduce the habitat of &
fish or wildlite species, causa & fish or wildiife population to drop below self sustaining levels, threaten to eliminate & plant or
animal community, reduce the number or restrict the range of a rare or endangered plant or animal or eliminate important
examples of the major periods of Catifornia history or prehistory? : — — ——

. b. Doesthe project have the potential to achieve short-term, to the disadvantage of long-term, environmenta! goals? (A
short-term impact on the environment is one which occurs in a relatively brief, definitive period of time while long-term impacts

- will endure well into the future.) - - : o . el
c. Does the project have impacts which are individually limited, but cumulatively considerable? (A project may impact
on two or more separate resources where the impact on each resource is relatively smafl, but where the effect of the total of .
those impacts on the environment is significant.) : ' ' : : — — —

d. . Does the project have environmental effects which will cause substantial adverse effects on human beings either
directly or indirectly? : — — —

il. DISCUSSION OF ENVIRONMENTAL EVALUATION

Checklist Prepared By: : i : R ' Date

V. DETERMINATION

On the basis of this initial evaluation:
. - | find the proposed project COULD NOT have a significant effect on -th‘e environment, and & NEGATIVE DECLARATION wilt be prepared.

", 1find that although the proposed project could have a significant iﬁect on the enviroﬁment. there will not be a significant effect in this case because
~ the mitigation measures described on an attached sheet have been added to the project. A NEGATIVE DECLARATION WILL BE PREPARED.

U __, 1 find the proposed project MAY have a significant effect on the environment, and an ENVIRONMENTAL IMPACT REPORT is required.

Date
' GEOTHERMAL C.E.Q.A. UNIT SUPERVISOR



RESOURCES AGENCY OF CALIFORNIA ' ' Figure 4.5
DEPARTMENT OF CONSERVATION . ‘
DIVISION OF OiL AND GAS

NOTICE OF DETERMINATION

TO: SECRETARY FOR RESOURCES
1416 NINTH STREET, ROOM 1311
SACRAMENTO, CALIFORNIA 95814

‘PROJECT DESCRIPTION: A
PROJECT TITLE: N WELL NAME(S) AND NUMBER(S)

FIELD _ COUNTY/CITY

SECTION(SY, TOWNSHIP(S), AND RANGE(S); B & M

NAME OF OPERATOR o ) : ~ _ OPERATOR REPRESENTATIVE

()PER'ATOR ADDRESS _ : : » "o - . JOPERATOR PHONE NUMBER

PROJECT ABSTRACT: -

DIVISION CONTACT : v . PHONE NUMBER

The Divisipn of Oit and Gas, Department of Conservatioh, has approved the above—~described project and has made the following determina -
tions: . )

The project [ will, [ will not, have a significant effect on the environment.
T . An Environmental Impact Report was prepared for the project pursuant to the provisions of CEQA.

' . . A Negative Declaration was prepared for the project pursuant to the provisions of CEQA. A copy of the Negative Declaration
is attached.

A Statement of Overriding Considerations [ ] was, ] was not, idopted for this project. A copy of the Statement is attached.

" GTATE CLEARING HOUSE NUMBER —

State Oyl and Ca; Supervisor

OGG/OG PROJECT NUMBER R . DATE
0515013-79-DWRR-5C) ’




. Form OGG107 (1/80)

RESOURCES AGENCY OF CALIFORNIA
' DEPARTMENT. OF CONSERVATION

Figure 4.6

_ Q | B . pl\flSlON OF Oll. AND GAS o API No.
REWORK/SUPPLEMENTARY NOTICE
GEOTHERMAL WELL
5ubmiiied m cémplianbe ﬁrilh Section 3724, Division 3, Chapter 4, Public Rﬁ@m Code
Operator ’ Well Desnsnatlon — )
Field or GRA County - Sec. 1. R. B.8M.
.Name (Pafon mu'ttimrepon-pr?woro'pe) Street Address
Title (Agent or officer o)cohpayyl City ﬁtaté 1Zip ;ode
Signature Date Telépﬁ;ne Number
The present condition of the well is as fo!lows:
1. Total depth: __._______ meters.
2. Complete casing record, including plugs:
3. Last produced: . 1§

The proposed work is as follows:

(Production in kg/br.or gal. /min. )

File this report in duplicate with the appropriate geothermal district office.




Figure 5.1 A

Order No. 79-83 (NPDES No. CA 0105392) - continued o ‘Page 3
" City of San Bermardino - -

A, Effluent_LinitationS'

l. a. " The discharge of wastes containing constituent concentrations
' . in excess of the following limits is prohibited:

. " .Mass Emission Rate1 7 Concentration Limit

‘ . Discharge 30-Day. v . 1=Day 30-Day 71-Day

Constituent ... Serial No. Average ; Average . Average .. Average

Biochemical 001 7006 lbs/day 10508 lbs/day 30 mg/l 45 mg/l
Oxygen Demand (3178 kg/day) = (4766 kg/day)

Suspended Solids 001 7006 1bs/day 10508 lbs/day 30 mg/l 45 mg/1

(3178 kg/day) (4766 kg/day) _
Ammonia-Nitrogen 001 3269 1bs/day — " limg/l -
: (1483 kg/day) o .

1. b. The discharge of wastes‘cbntaining constituent concentrations
in excess of the following limits is prohibited:

‘ Discharge 4-Month Average 4-Month Average
Constituent Serial No. Mass Emission Rate Concentration Limits
Filtrable Residue 001 124,933 1bs/day 535 mg/l
- . (56,668 kg/day)

Total Hardness (as CaCO,) 001 50,207 lbs/day 215 mg/l

(22,773 kg/day) .

Chloride 001 19,849 1lbs/day 85 mg/l
(9,003 kg/day)

- Sodium 001 19,849 1bs/day 85 mg/l
(9,003 kg/day)

Sulfate 001 19,849 lbs/day 85 mg/l
| (9,003 kg/day)

Boron | . 001 " 117 1lbs/day 0.5 mg/1

(53 kg/day) :
Fluoride ' 001 234 1bs/day 1.0 mg/1

(106 kg/day)

Total Nitrogen ' 001 6,550 lbs/day < 28  mgl/l
(2,970 kg/day)

" 1Baged on 28‘MGD



B kﬁJ | Order No. 79-83 (NPDES No. CA 0105392) - continued - ' E Pege-4
: City of San Bernardino ‘

1. c¢. The discharge of wastes containing a 4-month average filtrable
' residue concentration which exceeds the 4-month average concen-
tration of filtrable residue in the water supply by more than
230 mg/1 is prohibited.

1. d. The discharge of wastes codteining coﬁétituent concentrations
in excess of the following limits is ‘prohibited: :

Discharge : ' © 7 Maxdimum Daily
Constituent Serial No, Maximum Mass’ Emission Rate Concentration Limit
Arseanic : S 001 ~ 12 1bs/day (5 kg/day) 0.05 mg/1l
Barium oM. 2331bs/day (106 kg/day) 1.0 "
Cadmium . " .. 2 lbs/day (1 kg/day) . 0.01 "
Chromium, Total " . 12 1bs/day = (5 kg/day) . . 0.05 "
Cobalt S " 47 lbs/day (21 kg/day) = 0.2 "
Copper . v 233 1bs/day (106 kg/day) .. .1.0 "
‘Cyanide . " " '47 lbs/day - (21 kg/day) 0.2 "
Iron 7 " . .70 lbs/day. (32 kg/day) 0.3 "
Lead ' " "~ 12.1bs/day = (5 kg/day)  0.05 "
Manganese - : " 12 lbs/day (5 kg/day) . 0.05. "
Mercury, .~ - " " 0,51blday (0.2 kg/day) 0.002 "
Selenium o on 2 1bs/day (1 kg/day) 0.01 n
Silver. . : " . 12 1bs/day (5 kg/day) 0.05 "
Zinc - ’ ' -m 1168 1bs/day (530 kg/day) 5.0 "

2. . The pH of the discharge shall at all times be within the range of
: 6 5 and 8.0 pH units, .

3. There shall be no visible oil and grease in the discharge.

4, The waste discharge shall be, at all times, an adequately disinfected

' and oxidized wastewater. The wastewater shall be considered adequately
disinfected 1f at some location in the treatment process the median
number of coliform organisms does not exceed 23 per 100 milliliters.
The median value shall be determined from the bacteriological results
of the 'last 7 days for which analyses have been completed.

5. The 30-day flow-weighted average biochemical oxygen demand and
suspended solids concentrations of the discharge shall not be greater
_than fifteen percent (15%) of the 30-day flow-weighted average
influent concentrations.

B. . Receiving Water Limitations
i. Whenever there is a ndn-storm induced flow in the Santa Ana River at
‘Alabama Street, Redlands, the discharge shall not cause the dissolved
oxygen to be depressed below 5.0 mg/l to be measured at Station B
J : indicated in Monitoring and Reporting Program No. 79-83,

2, The discharge shall not alter the color of the receiving'water.



: | STATE OF CALIFORNIA o
THE RESOURCES AGENCY OF CALIFORNIA (-
_ CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD

" REPORT OF WASTE DISCHARGE , : FOR USE OF REGIONAL BOARD
Pursuant onvulop 7 of the State Water cndg WRCB Form 200 Rec*d: :

"(A) REPORT FROM: . o .Outy Fes:
Discharger _ B Latter
(Oumer of "xiluy. llunlcloallty, County, District, Firm or lndlvidual) . Dlsch .
‘Msiling Address Report Rec’e:
' B : Zip Code e
Teteph Na. ., : Effective Date:
Name of Factiity

{B) OESCRIPTION: -

fo  WASTE DISCHARGE. lchoell)
1. lln¢lm|a--------------------.(
2, Existing Qischaigt e e mmevm e —m e cm e (
3. increase in quantity of gischargee coca v o c m e mwm |
4, Change in character of wastl e wee o e = e memm e { .
S, Change lnplaceor uMerdhposal---------- {

- -

. LOCATION OF POINT OF DISPOSAL OR OPERATWN {descride Ind mxh map, sketch or Jocate en USGS Quadrangle map, 7.5 minute sertes,)

List dutznces or bsamu md distance from socuon comer of umef comcr. Section, Township, Range and Base and Meridian, )

. file WASTE TREATMENT OR DISPOSAL FACILITIES: (check)
1. Constnuction of entirety new facllitlese m o wccc et . )
2. Enlmgmm of existing lacllmu---- cmmamamea{ )}
3. Other {expiai :

() TYPEOF 'AS'I’E DISCHARGE: (chock) .
. le Seﬂg.on!y.._---_-_--_-_-----_(
2, Industrial wastes Only . o v e e m e v e

3. Mized sewage and industrisl wastes o m = = v cwwme { (D) QUANTITY OF WASTES: -

o - -

5.2

’ k-Sohdwates--..-_.....--...------_-__.( 1. - Present or proposed fiow (in mgd)
2. Design fow (ln mgd)
. L _ L Present populati

S Cattlewastes - — e e cc e e mmmmmmms=f ) 4 Design popul
6, Soil, 8ilt, €18y, Ut m e e mmmm e —ma=( ) : - S. Sohduzst-cisposal site

) .lin cudic yards)

. €. Ares in which soll will e disturded
7. Other WastES - - e e e emm e ==l ) . {in acres)

{E) SOURCE OF WATER SUPPLY:
1. Municipal or utility service( )
2. Individual wells { )
3. Surfacs swply: (8) Name of Stream
- () Tybe of Water Rights: Ripadan( ) Appropriation( )
{c) Water Rights Permit or License Number

(F) ENVIRONMENTAL IMPACT REPORT (EIR): -
1. ‘Has an EIR been prepared for this project?
Yes ( ) s+ NRo( )
2. 1f yes, please enclose a copy
3. Mo, willan EIR be prepared? Yes ( ) No { .)
4. it yes, who will prepare the EIR? .

ALL OF THE STATEMENTS CONTAINED HEREIN ARE TRUE AND OORRECT TO THE BEST OF MY KNOWLEDGE Aun BELIEF AND ARE
SUBMI TTED UNDER PENALTY OF PERJURY,

SIGNATURE OF AUTHORIZED PERSON

Title

. (Manages, Clerk, Engineer, Consultant, etc.)
Date i

You will be notified of the ¢ ss of filing fee and submittal of any additiona! information & ¢ y to complete your Report of Waste
Discharge pursusnt to Division 7, Secton 13260 of the State Water Code.

WRCE FORM 200 (REV.7 -~ 7/1/7%)



Figure 5.3

SHRCB FORM 200 APPENDIX

Provide information in categories checked only

I. Project Description

A.

C.

‘.

2,

3.

Location"

Point(s) of discharge (inc]udes points of application. and uses
of rec1aimed water),

Faci]ity or project location and descr1ptlon, tnc1ud1ng the
follow1ng if applicable:

a. Any area to be dredged and any area to be filled

b. For mining operations, descr:pt1on of mineral commodity,

. _operation, nature of operation.

<. For petroleum refineries, prov1de "process factor® information
as required by E.P.A.

d. For reclaimed water use, 1nd1cate source of rec1a1med water

. and party responsible for quality when delivered to point of
use or application.
e. For subdivisions, submit subdivision map and v1cin1ty map,
and provide information on public entity if required,
f. For animal confinement facilities, indicate number, spec1es,
and gender of animals, design of fac111ty and waste contain-
ment facilities or measures.

ueIIS,\dralnage courses, surface waters, and nearby structures

Vo]ume of Flow of Maste D1scharge '

Present voiume (cubic yards) or flow in mgd.
Design volume (cubic yards) or f]ow in mgd.
Variations in flow or vo]ume

Total capacity of solid waste d1sposa1 s1te in cub1c yards

Quailty of Waste Dlscharge

.
2.

Provide laboratory ana?ysws of the discharge, -

Provide chemical ana]ysis of any assocxated toxxc materia]s or

chemicals.

Describe physica] propert1es

List amounts and types of matertal dlscharged inc]udlng estimates
of turb1d1ty 1f proaect 1nv01ves dredglng or dredge soil disposal.



11,

Water Supply

1. Sourée

2. Quality
3. Average quantity

-OthervApprbvaIS'_

List all other public agency approvals and pefmits requiréd, including
any necessary Division of 0i1 and Gas approval. v '

Contaqt§

Provide names, addresses, phone numbers and titles of persons
responsible for maintaining project and waste treatment facility,
fncluding landowners, lessees, agents or operators, and, if project
is a mining operation, ‘claim holders. - ' '

CEQA/NEPA

Provide a copy of final EIR/EIS or negative declaration if prepared.
If not, state vihy exempt. '

Filing Fee

Provide information to determine correct fee, in accordance with

SWRCB Forms 201 and 202,

- Treatment and Disposal

A.

Treatment

1. Describe type or processes of treatment and capaéity

2. For experimental treatment'projects, describe test results, similar

projects, evaluation of similar projects.

General Dispbsal Information

1. Describe method of disposal of treated wastes and other wastes
from operation, including drilling muds and dredge spoil, if
applicable, and including any storage and transmission facilities.
gggfocean discharges include depth and length of outfall and

iffuser.

" 2. Describe the means of disposal for wastes other than those in

application, : '

Liquid Waste Discharge to Land Surface (Pond and Spray Disposal)

1. Describe area size.



IlI,

E.

'solids removal, and disposal capacity of land.

2. Deéigh criteria and details inc]udihg loading rates, odor prevention,

3. Depth to groundwater,

4. -Groundwater quality,

5. Soil profile and permeability.

6.  Apnua1'rainfa11 and prevaiiihg'wfnd‘dire;tions.

'7, jEvaboration or évapotransbiration’rates..

'8, For spray disposal enly

- TInstitutional arrangements for control,
b. State and local health department controls,
¢. Geologic and agricultural information.

Subsiirface Disposal’
1. Percolation tests,

2. Disposal design criteria and details.

Solid Waste Disposal Sites

Suppiy’a]T jnformation to comply with evaluation procedures in latest
edition of SWRCB publication "Waste Discharge Requirements for Nonsewer-
able Waste Disposal to Land - Disposal Site Design and Operation

Information,” o

Receiving Water Ihfofmation

A.

C.

Liquid Waste Discharge to Lakes or Water Courses

1. Describe stream flow volume and variaﬁility.‘

2. Provideﬁyater quality analyses of veceiving wéters.l

3. Determine downstream beneficial uses.

Ocean Discharge

,1.1 Describe dilution ratio ahd‘how.determined;

2. Pre-discharge moni toring.

Industrial Process or Municipal Bay or Estuary Discharge

Enhancement of ‘beneficial uses over than in absence of discharge.



IV,

P]anning;lnfonmation

A

Flood Protection

grovgde information required to asSess protection of facility frem
loods., ' S SHE : S

Erosion

Provide information required. to assess erosion and s11tatlon of
project area durlng construct1on and operation.

4 Surface Mater Control

Provide information concern1ng runoff protect1on and storm dra1nage
control for project area, T S

52111 Plan o

Prepare and submit a techn1ca1 report on sp1l] prevent1on and
cont1ngenoy measures. '

M1n1ng Operatlons

“For mining operations, descrlbe reclamation or rehab111tat1on program

for project area after closure.

Proposed Developments

For developments containing more than thirty dwelling units and
vith lots containing less than 20,000 square feet net area, a report
shall be submitted on the cond1t1ons in the area of the deve]opment
including: .

1. Qua]ity of groundwater in the area (insofar as possible, wells
within the development and within 600 feet of the boundary of
the proposed development must be sampled and analyzed for
"standard water chemistry"), v

2. Existing or planned land use w1th1n 600 feet of the boundaries
of the development, dwelling density (unlts/acre), _

3. Distance to community sewer_systems, and 7
4. MWhether failures of the disposal systems have occurred and

whether such failures are due to inadequate design, construction
or maintenance.



. COULTER STEWART & ASSOC]ATES INC

4408 VISTA 'WAY
DAVIS CALIFORNIA 95616 ,
916.788.0320 :

 PROJECT STATUS REPORT

November 3, 1980
Report No. 1

- Report Period:

~ 1 October 80 -
31 October 80

CONTRACT TITLE:

San Bernardino Municipal Water Dépattment
Geothermal Process Heating Feasibility Study-
Waste water Treatment Plant.,

CONTRACTOR NAME :

Coulter Stéwért & Associates,iiﬁc;
4409 Vista Way, Davis, Ca. 95616

CONTRACT PERIOD:
1 October 1980-16 April 1981

1. Contract Objective: Assess social, financial, legal and
regulatory institutional feasibility of the proposed process
heating projett. Prepare Geothermal Awareness Program.
Assist Board in overall progect coordinatlon

2. Technical Approach Have gathered materials from and
held meetings with persons from various state and local
agencies which may exercise a discretionary or ministerial
authority over the proposed project. Have prepared one
press release. for Water Department approval and gathered
information on financial optioms. ~

‘Agencles_thus far contacted~inc1ude:

San Bernardino Water Department
San Bernardino Planning Department
California Division of 0il and Gas
California Energy Commission

- Californid State Treasure
California State Legislature
San Bernardino Department of ‘Public Works

10

 Figure 6.1A



U.S. Department of Energy
U.S. Department of Housing and Urban Development

3. Scheduie/Tasks : Coﬁlter Stewart & Associétes Inc. is
currently ahead of the original schedule and is expected to
complete its work by 1 February 1981.

4, Problems. None

5. Plans: During the coming month work will continue on

defining the optimum path through the regulatory maze and
identifying financial options. ' An assessment of the legal
framework will begin as will an outline for the Geothermal

.. Awareness Program.

6. Hours/Days: The contractor has spent 11.5 days in the-
performance of the activities descrlbed in #2 above durlng
this reporting period.

11



= - Figure 6.2 A

COULTER STEWART & ASSOCIATES |NC
. , 4409 ‘VISTA WAY." - - AR
: kos CALIFORNIA 95616
916.758.0320

' PROJECT STATUS REPORT

t,December 1 1980

" 'Report No. 2
vl,Report Period:

- .1 November -

30 November

CONTRACT”TiTLE-

San Bernardlno Munic1pa1 Water Department K
Geothermal Process Heating Feasibility Study-‘
Waste Water Treatment Plant,

CONTRACTOR NAME

Coulter Stewart & Assoc1ates, Inc.o
4409 Vista Way : i
Davis, Ca. 95616

CONTRACT PERIOD:
1 October 1980- 16 Apr11 1981 |

1. Contract Objective: Assess social financ1a1 legal and
regulatory institutional feasibility -of. the proposedsprocess
heating project. Prepare Geothermal Awareness Program Assist
Board in overall progect coordination. g

2. Techn1ca1 Approach Prepared first draft sections of the

Vreport. Items covered:

a) Permit procedures
1-Conditional Deve10pment Permit - Clty
2-Well ‘Drilling Permit - DOG ° ,
: - -Exploratory Co i
- -Development
" 3-Waste Water Discharge Requirements
"4-Encroachment Permits - .
- =County - e
gt --State
5« Street Cut Permits - City
' b) Legal Issues:
1-Pariani vs. State of California
2-U.S. vs. Union 0il Company ‘
- 3-Geothermal Kinetics vs.UnionOil Company
4-Conover Memo

12



- The sections of the report dealing w1th the permit procedures =
were circulated and reviewed by the appropriate permitting o
agency. Comments will be incorporated in the final draft.

Additional 1nterviews and meetings were held concerning the
status of various financing options and legal issues.

Coulter Stewart & Associates, Inc. took the lead in coordin-
ating the onsite San Bernardino visit of the four man Resource
Assessment Team from the State Division of Mines and Geology
operating under the DOE - State Coupled Program.

CS & A,Inc.. also coordinated the onsite visit of the Oregon
Institute of Technology Geoheat Center-Technical Assistance
Team. This meeting was held in conjunction with the San Ber-
nardino Geothermal Advisory Committee meeting of November 17th,

- Prepared a summary of the DOE Geothermal Direct Heat Application
Program Summary, November 1980 for Water Department management
review. R : ’

Agencies contacted this time period 1nc1ude
Earl Warren Legal Institute .
Santa Ana Regional Water Quality Control Board
California Division of Mines & Geology
California Division of 0il & Gas-
.'San Bernardino Planning Department
San Bernardino Water Department
State Treasures Office
California Municipal Utilities Association
City of Santa Clara
California Legislature
- Geothermal Resources Council
U.S. Court of Appeals
U.S. Department of Energy
San Bernardino Economic Development Council
California Energy Commission

3. Schedule/Tasks. Coulter Stewart & Associates Inc. is currently
ahead of the original schedule and is expected to complete its
‘'work by 1 February 1981 -

4. Problems. None

5. Plans: Permitting and legal ‘sections of the report will be
finalized. Financing section will be drafted for review. Geo-
thermal Awareness Program will be held in abeyance. Coordina-
tion with appropriate Local, State and Federal agenc1es and
Programs will continue.

6. Hours/Days: The Contractor spent 96 hours or 12 days per-
forming the activities described in #2 above during this period.

: g;;
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Figure 6.3A

COULTER STEWART & ASSOCIATES INC.
4409 VISTA WAY
DAVIS, CALIFORNIA 95616
7 916.788.032

PROJECT STATUS REPORT

January 2, 1981

- Report No. 3
‘Report Period: .
1 December 1980-
30 December 1980

CONTRACT TITLE:

San Bernardino Municipal Water Department
Geothermal Process Heating' Feasibility Study-
Waste water Treatment Plant. R o

.CONTRACTOR NAME:

Coulter Stewart & Associates, Inc.

4409 Vista Way, Davis, Ca 95616

CONTRACT PERIOD
1 October 1980-16 April 1981

1. Contract Objective: Assess social financial legal and
regulatory institutional feasibility of the oroposed process
heating project. Prepare Geothermal Awareness Program. Assist
Board in overall project coordination.

2. Technical Approach Have finalized the permltting‘and legal
sections and forwarded them to the Water Depdartment for submittal

_ to USDOE. Have narrowed the financing options in conjunction

with the Water Department and have gathered additional information

- from federal, state and private sources concerning the. v1ab111tv

to the various ‘options.

Agencies contacted this time period include:

USDOE - Geothermal Loan Guarantee Program
USDOE ~ Idaho Operators Office
“California Division of Mines & Geology
California Division of 0il & Gas
California Energy Commission

California Municipal Utilities Association
State Treasurers Office

California Legislature

Bank of America

Bank of California ‘

San Bernardino Water Department




3. Schedule/Tasks: Coulter Stewart & Associates’éhouid complete ()
its work by 1 February 1981.

4. Problems: None

S. Plans: Duriﬁg January work will be done on therfinancing
options. ' - '

6. HourS/Da&s: The contractor has spent 10.5 days or 84 hours
in this period.
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