Change in Enforccment Status

690=225=060(1) In the interest of achleving conpliance, the
Birector at any time may reevaluate the status of the violations
and take appropriate action, including reductieon of the
enforcenent level or remission of all or part of any aivil
penalties mssesced.

(2} The Diractor wmay terminate proceedings against & well
constructar 1f the constouctor provides acceptanle evidence that:

(a) The landowner does not permit the constructor to be
present at any inspectipn made by the Ditector; or

{k} That the constructor is capable of complying with
recommendations made by the Director, but the landowner does not
permit the constructor to comply. In such cases, the landowner is
responsikle ror bringing the well into compliance pursuant to ORS
537.535, and if the Ilandowner was not & party to the original
enforcement proceeding the Director may initiate a proceeding to
engure that the landowner does so.



CIVIL PENALTIES

Assassment of Civil Penalties

SaD—225-100 Under OAR 690-225-030{1% the Director may at
any time select the wmost appropriate enforcement toal, including
asgessment of civil penalties, to gailn compliance. However, the
Director shall not lwpoase a civil penalty if compllance has been
mehimved in  another wanner prior to final decisien in  the
proceeding,

Schednle of Civil Penalties

6aA0-225=110(1} The amount of civil penalty shall he
determiped consiztent with the following schadole:

(a) Hot less than twenty five dollars (%25) npor more than
two hundred Fifty ($250) for each occurrence defined in the rules
ax & winer viclation.

(k) Mot less than fifty dollars (S580) nor more than one
thousand dollars ($1.000) fFer each oocurrence defined in the rules
as a major violation.

{c) Fir=t gccurrence, in a calendar year, of a pissing or
late start card fee shall be one hundred fifty dellars {$150).

{0} Second eccurrence, in a calendar year, of a missing or
late s=tart card fes =shall be twa hundred fifty dollars ($250).

{el Third occurrence, in a calendar year, of a missing or
lare start card fee shall ke two hundred fifty dollars (%250) and
may include suspension of well constructors license, and any other
action authorized by law.

{2} Tor purpases of assessing a cavil penalty, the start
card fee referred o inmn (¢), 4y and {e} abocve shall neot ke
cansidered late 1f it iz received in the Salewm office af the Water
Fesources Department within five {5) days of the receipt of the
start ¢ard.

{23 Table I located at the end of this Division, lists
minaor wielations of well construction cstandards. k1l other
violations ars declared to e major.
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DIVISION 2130

STANMDARDS AHD FROCEDIREES FOR LOW—TEMPERATIIRE GEOTHERMAL PRODUCTION
AH[ THIECTIOH WELLS AND EFFIUENT DISPOZAL SYSTEMS

Policy and Purpose

£90-230-005 (1} All low-temperature geothermal fluids are
part of the groundwater resvurces of the sState of Oregon and shall
ba edmninistered by the Water Resources Commission {Commission)
under the provisions of ORS %37.010 to 537.796. The Commission
recognizes that these fluids are developed primarily because of
their thermal characteristice and that special management is
necassary. Reservoir assessment of low-temperaturs Jgeothermal
fluids =hall be conducted by the Commission in the same manner as
groundwater investigations outlined inm ORS 537.665 and ORS 537.685.

f2] In areas where substantial thermal alteration exists,
the Commission may declare a c¢ritical groundwater area, or may
ctherwise control use of groundwater, or order the discontinued
use, repair or permarent abandomment of a wellis) causing
subgstantial thermal alteration, in worder to protect the thermal
characteristics of the groundwater resource. The Commission may
alse regulate appreopriations to limit thermal interference Retwoen
walls. Low-temperature geothermal appropriations with a bettom
hole temperature less than 60 degrees F shall not be protected from
thermal interference caused by groundwater appropriations for other
purposes,

{1) The purpose of the followipyg rules is to provide
ctandarde and praceduores for the development, use ahd Management
af low-temperature geothermal fluids, while insuring proper
management of all groundwater resources 6o maximum beneficial use
of the resource will be most effectively attained.

(4] These rules supplement OAR &90-200-005 to
eB0-225-110.

Definitions
630=-230-020 (1} rpottom hole temperature” means the
maximum temperature measured in the well or borehole. It i=s

normally attained directly adjacent to the producing zone,
copmeonly at or near the bottem of the borehels, and will ip all
cazes be greater +than or egual to the temperature of fluid
produced from the borehole.

{21 "ILow=temnperatura gegthermal efflucnt” peaps  the
putflow, discharge or waste fluid, with its associated dissolved or
suspended constituents (being original or introduced}, that is
produced by a low-temperature geothermal well apd its utilizatien
system.

{33 "Low-temperature gecthermal {luid" means any
groundwater used for its thermal characteristics that is
encadntered in a well with a bettom hole temperature of less than
2580 degrees Fahrenheit {F), or any cther finid that is circulated
within a wecll havirg a bottom hole tempeorature of less than 220
degrees F apd used for its thermal characteristics.



£4) "Low-temperature dgecthermal injection well" means any
well as defined upnder OEY 537.5L5([(%) that is constructod or used
for roturning low-temperature geethermal eftluent to a groundwater
reseryolr.

(%) "LoWw-tamperatuce geotherral production well"™ reans any
well as defined under ORS S317.%18(9) with a bottom hale
temparature of less than 250 degrees F that is constructed or used
tor the thermal characteristics of the fluid contained within.

(6] "Honstandard low-temperature geoihermal effluent
disposal =system" means any low-tempetrature geothermal effluent
dispozal system in which one or more of the following conditions
ore mets

{a] Any portion of the effluent is dispased of in a manper
considered non-beneflicial by the Director. This includes, but is
net limited to, di=zpo=zal via storn sewar, drainage hole or direct
dizcharge to land surface or a surface water bhody.

(1) The effluent contains contaminants, other than heak,
that have becn added te the low-temperature geothermal £luid.

(o} The etfluent is injected into & groundwarter reservolr
that i3 not considered =suitable by the Director. Factors which may
render a groundwater Iesecyair unsuitable imclude, but are not
limited to, chemical or physical incompatibility of the fluids
invglved opr adverse hydraulic characteristics of the racelving
reservolir. :

(dj There are ather existing or petential site spocific
problens or cenditicns, that require the nonstandard designation of
cffluent disposal. Examples include, but are not limited tao,

instakgility of near-surtacse earth naterials, undue alteration ot
thermal characteristics of groundwater, unreasconablc head changes
or leakage of effluent bark o the surface.

(7] "Capondary use™ means the consumption ol
low=temperature geothermal effluent for benecficial use i1ncluding,
but net limited toa, domestic, irrigation, =staock watering,
conmercial and industrial uses.

(8] "Standard low-tenmperature geothormal cffluent disposal
system" means any low-temperature geocthermal offlucnt dicposal
systam in Whlch one or more of the fallowing condicions are met:

fa) Ho contaminants . other than beat, have been added tao

the low-temperature geothermal fluid and the ef(lgent is put to a
sccondary usc.

{1} Ha contaninants, other tharm heat, have becn added to
the low-remperature geothermal fluid and the effluent iz returned
to +the producing groundwater reservolr or other sujtabla
groundwater reservolr as determined by the Director. In addition
there are ne other existing or potential preblens or spacial
conditions, as determined by the Dirvector, that include, but are
not limited to, those factoars, problems and conditions listed in
enbractions (&) (o] and (d) of this rule.



WELL CONSTRUCTION STAWDARDS

ronstructicon of Low-Temperature Geothermal Praoduction and
Injection Wells

600~-230-030 (1) Low-temperature geothermal production and
injestion wells shall be constructed ip  conformance wWith
applicable rtules (0QAR £30-200-005 to 690-225=110) with specific
additions and modifications as described in QAR 600=230=-00% to
Go0=-230-144G.

(2] Low-temperature geothermal producticn and
1ow-temperature gecthesrmal injection wells shall be constructed in
a manner that protects groundwater from contamination, wastae and
1oss of artesian pressure, ahd substantial thernal alteration.

{3] If utilization of the well causas heating or cooling of
the casing, yesulting in thermal expansion ar ceontraction af the
casing to the peoint that adherence to the minimam well
construction standards will not prevent or sliminate groundwater
contamination, groundwater waste, loss of artesian pressure, oOr
substantial thermal alteration, then the licensed wall conatructor
=hall submit & written regquest to the Director to use alternate
coamstrustion methods and/or materials to prevent groundwater
cantamination, groundwater waste, loss of artesian prassure, and
eubgtantial thermal alteratien. Written approval from the Director
must be obtained prier to completion of the well.

(4} 4 well constructor or owner of a low-tenperature
genthermal production o¥ injection well may schmit well
constryction plans to the Department for assistance and review of
sonstruction details.

Location o©f Low-Temperature Geothermal Injecticn Wells Hot
Exceeding 15,000 Gallens Par Day

690-230-040 {1} No low-temperature geothermal injection
well with an anticipated injecticon rate of less than 15,000
gallons per day shall ke located Wwithin 75 feet of any exXisting
low-tewperature geothermal production weall ytilizing the same
yroundwater reserveolr witheut autherization from the Director
unless beth the production and imjection wells are owned or used by
the samc person.

(2] A4 request to construct a low-temperature geothermal
injection well within 75 feet of a low-temperature geotharmal
production well shall be made in writing to the Directar. The

request. shall li=t the names and addresses of the property owners,
=treet addresszes of the wells, and shall state the reaszan(s} for
locating the injection well closer thamn 76 feet to the production
well. The Direstsr may approve construction of an injection well
closer than 75 feet ta a production well enly if the Director
determines that the hydrologic and thermal conditions deseribed 1n
OAE 680-230-110 {1) justify the closer spacing.



Lacation of Low-Temperature Gegthermal lpjection Wells Excoeding
15,009 Gallons Per Day

690=-230-045 The ownepr of any  low-tenperaturce qgeothormal
injection well having an anticipated injection rate af greater
than 15,400 gallons per day i% veguired Eo hawve a scoparation
distance between the low-temperature geothermal injecticn  and
production wells that is adeguate ®n preoteck the production wells
from substantial thermal interference. The Dicector shall make &
declslen on the proposed separation distance bascd on information
suppliced by the owner as per CAR 690-130-115.

pescription of Proposed Well Use (Start Card)

E9Q-230-050 Far any low-tepperature geothermal production or
injection well, the report required wunder QRS 5317.762 pricr te
commencing Wwell censtruction shall identify the intended wse of Lhe
well, the owner's name and the owner's mailing address.

Identification of Intended Well Use (Well Log)

£90=230=-060 Any low=temperature geothermal production aor
injectlon well shall be clearly identified as such on the water
well report filed with the Water Resourges Departoent uncer ORE
517,765,

¥Well-flcad Protection Equipment

&£90-230-070 ddegquate well-head cguipment to insure public
safety apd the protection of the groundwater resource shall he
immediately itostalled on any low-kemperature geothermal productian
w2ll or low=-temperaturze gegthermal injection well when the
temperature of the fluid heing withdrawn from, being pumped from,
or [lowing from the well bhore excesds 65 degress ¢ (150 degrees F)
A variance from the reguircrent f{or well-head protection eqguipnent
mavy be granted if a written request demonstrates that tho equipnent
145 not neceussary tao safely complete bthe well.

Dizposal of Low-Tenperature Geothermal Fluids Produced COuring
Drilling and Testing

£90-230-075 Low=temperature gecthermal fluids produfed
during dritlingy or testing of a low-temperature geothermal
production or injection well shall ke disposced of in a manner that
AinimiZes hatards, For additicensl reguirerents on the dispeosal of
low=-terperature gecthermal f{luids produced during well drilling ar
testing, contact the Oregon Department of Envirohnwmeontal Quality.



Pump Testing of Low-Tempetature Geothermal Injection Wells With an
anticipated Injecticn Rate of Less Than 15,000 Gallons Ter Day

G90=-230-080 (1} Low-temperature gecthermal injection wells
with an anticipated injection rate af less than 15,000 gallons per
day =hall be pump tested for a period of at least One hour. Tast
results must be recorded by the well constructor on tha water wall
ceport. This winimum test ghall be gonducted as fallows:

[a} Prior to testing, the static water level in the well
shall be measured and recorded,

(e} The water shall be pumped into or from the well art a
measured and steady rate. The purping or withdrawal rate shall
approdimate the maximum anticipated injection Tate.

() For teste that withdraw water from the well, only
bailing or pumping the well is acceptable.

(d) at & minimum, the water level ln the well shall he
measured and recorded both at the cnd of pumping and after omne hour
of recovery.

(2} The Directar may regquire the well awner to pravide a
rore detailed test, separate from the water well report, that could
include, but is net limitad to, increased rreguency of water level
measurement, increased test duration and increased menitoring of
pbservation wells. cuch modifications will be reguired when
possible impacts resglting from the development include, but arc
not limited to, thermal or hydrelegic interfarence with existing
water rights, water quality degradation or physical or mechanical
failure of the well structure.

app Testing of Low-Tenperature Geothermal Tonjection Wells With an
anticipated Injectlion Rate Pxceeding 15,000 Gallans Per Day

580-230-085 (1) Low-temperature geothearmal injection wells {other
than flowing artesian wells} with an anticipated imjection rate of
greater than 15,000 gallons per day, ehall be pump tested fo a
period of at least four hours. The pump test shall ocour after
the owner's puop test plan is approved by the Director, and prior
to ipdecting into the well. The results of this test do not need

tas appear on the water well report. This test shall ke in
addition to the mipimum  one-hour test requirement undar ORR
E90-210-370. Requirements for conducting the wminimom four-hour

pump test as discussed in this sectiom are as falloWs:

{a) Prior to testing, the well shall ba idle for a period
af at least four haours.

(by The static water 1evel ip the well shall ke measured at
least three times, no less than twenty minutes apart, during e
hour prior te pumping the well.

{¢) The water shall be punped into or from the well at &
measured and nteady rate. The rate shall approximate the maximpam
anticipated injection rate.

(1) The pump discharge chall be controlled as much axs
posgible ¢ maintain a menstant rate during the test, The
discharge rate shall ke as ~lose as Teasgnably possible to the
anticipated ipjecticn Trate during normal wuse of the well.




Discharge rate shall be recorded at the beginbing of the test and
onoe every hour thereafter.

[e] water levels in the well shall he physically measured
Ly a standard and aceeptable method. Visual estimation af water
lpvel is not acceptahle. Acceptable methods include:

[A} &An electric water level peasuring tape,

(B} An air line dedicated to the well,

(G An acoustic sounder,

[0 AR elegtyronic prossurc transducer, or

{E1 other water level measuring methods approved in advance
by the Director.

[(f} The water level npeasurements shall oocur ak least

at the nininum frequency outlined below!:

Time period Water lewvel meazuremenht schedule
Farst 10 minutes Ho rore than 2z minutes spart

10 to 20 minutes Ho more thap 5 minutes apart

30 to 109 minutes He more than 15 minutes apart
100 teo 240 minutes Ho more thah 30 miputes apart
fal After pumping stops, water leveél measurementc

shall be collected for a3 time equal ko that of the pumpling periocd,
or until the well r=aches 90 parpcent recovery from the maximum
drawdawn, whichever occurs first. Recovaery water level
meagurements shall be gcollected on the same time schedule as
described in QAR 690=-230=-GB5 (1) (f).

fhy The punmp discharge shall ke physically measured by

a standard and acceptable method. WVisval estrimation of flow rato
is mot accoptabhle. Acceptable methods include:

Y 4 praoperly tnstalled £law meter, designed for
gqecthermal Use, which is fupetional and calibrated within

reasaonable linits for the type of meter,

{B) A properly installed weir or £iume,

(T1 A properly installed and calibrated orifice plata
and manareter,

(D) ¥nown “Yolumestime rcalgoulations  {(including
salibrated huchket and stoapwatch up te 40 gallons per minute},
(E] Properly installed and used ultragonic flow

moasuring devices, or
(¥l oOther discharge methods approved in advance by the

irector.

(2] The owner may consult with the Department hefore
salrcting representative necarby wells far monitoring during the
pump  Last, If monitoring wells arc selected Lo absence of

spocific  instructions from the Department, the neasuremant  of
water levels in each well =hall adhere to the schedule established
in QAR 690-230-0BS5 {1] {f).



{31] ‘The Director may raguire the owner of the well to
have a4 pump tewst performed that i= more detailed than the test
requircments descrikbed 1in QAR EOn=230=0B5(1)—(2}. Thi= more
datailed test could include, buk iz not limited to, increased
frequency of water laevel measurements, frereased test duration and
imcrea=zed mohitoring of observation wells., such modifications will
be ragquired when pessikle impacts resulting from the proposed
injection include, but arc oot limited to, thermal or hydrolegic
ipterference with existing water rights, water gquality degradation
or physical er mechanical failure of the well structure.

(473 for flowing artesian wells, pump test
specifications ehall be prescribed by the Department o©n &
cage-by-case basis.

Water Tepperature Mcasurement

690~230-030 [ The water wall report prepared for
any low-temperature geosthermal well that is tested by pamping water
from the well, shall include the temperature of the fluid, as
measured at the diescharge point at the beginning and end of & timed
production test, Aas well az the maxiwmum fluid temperatuore attained
during the test. Bailing or pumping the well are acceptabkle
methods of withdrawing water from the well during the test. Alr
testing i= not acceptable.

(21 The well report prepared for any low—temperature
geathermal well that is tested by pumping water into the well
enall include the maximum temperature in the borehole and Qts
correspetding depth.

(3} The well constructor is reguired to provide the
temperature data on the water well raport. The Director may use
other temperature data in making the final determination of the
bottom hole temperature .

additional Standards for Low-Temperature GCeothermal  Injection
Walls

690-230-100 Pracedures reguired to inject efflucnt into &
1ow-temperature gegthermal injection well shall net cause failure
of the well casing and/or seal materials of other components of the
well structure, including but not 1imited To, @movement,
displacement or fracturing of the overburden.



LOW-TFMPERATURE GEQTHERMAL EFFLUENT DISFOSAL

Injection Plan For Wells With an Anticipated Injection Rate Not
Exraeding 15,000 Gallons Per Day

E30-230-110 HNo low-temperature gecthermal injection well
chall ke used for injection without approval of the Director in
accordance with OAR 690-210-070. The injection plan for the
proposed injestion-ef less than 15,000 gallons per day to 2
low-temperature geoathermal injection well will consist of a watar
wall report frow both the injection and preduction weils. These
well reports shall be gent to the Director for review. If the
injegstion well hag not yet been constructed, or if a water well
report is not available from the injection or preduction wall,
acceptable data that shall be submitted as part of the injectian
plan finclude, buot are not limited to, the following: geological
information of the area, depth of the well({s) in guestion, water
well reports from nearby wells, static water level data or water
guality data from the wall(s] in question. After review of the
well reports, or other acceptable data, the Director may reguire
water guality testing, as per OAR 6%0-22D-115 {1l)-{2), if the
Director deems it necessary. The water guality testing may be
required in the situatiens that include, but are not limited to,
injection into a groundwater reservoir that is different from the
producing groundwater reserveoir, or when the well is of poor
construction.

Injaction Plan For Wells with an Anticipated Injection Rate
Exceeding 15,00 Gallons ¥er Day

690=-230-11% Ho low-temperature geothermal lnjection well shall ke
used for injection without approval of the Director in accerdance
with OAR €90-210=-070. The injectien plan for the proposed
injection of greater than 15,000 gallons per day to a
low-tamperature geothermal injection well snall include, bur is
not limited o, the following:

(1] Details of well constructien, including water
well reports for the producticn well and the injection well,

{2} Description of the number and lccation of water
bearing zones Irom both production and injection wells,

f3) Water temperature data frowm both the production
and injection wells, and

{4y water level data from both the production and
injection wells. If information from the well report is not
sufficient te determine the effects of injection, the Director may
reguire additional gealogic or hydrolenic infermation, including
but not limited te, temperaturesdepth logs of the wells.



(3) Water guality infermatieon including analysis bv a
lTaboratory certified by the Orogon Health Division for drinking
water standards for the follewing paraneters: arsenic, baron,
caleium, carkbonate or bicarbonate, chloride, flucride, tron,
magnesiut, mabganese, pH, potassium, silica, sedium, soecific
conductance, sulfarte, suspepded solids, total dissoelved solids,
and total coliform bacteria. If the low-temperature geothermal
effluent ls suspected to be of poor water quality or to ke
otherwise incompatible with the water in Che receiving zone in the
injection well, the Director may require additional spegific watar
guality data. If the infermation on the well repoarts for the wells
invelved is not sufficient to datermine the effects of injection,
the Director may require addiclaonal geologic or hydrologic
information, including but not limited to, temperature/ depth logs=
of the wells. The Director may waive the requirenmant [or specific
portion= ar all of the chemical analyses if the fluid quality is
known to be suitable for the intended production and injection.

[E) A map indigating the lecation and elevation af
both the prodection well and the injection well in accordance with
CAR 590-230-045. All maps shall be drawn to a standard, even scale
of not less than 4 inches = 1 mila. Spall area maps pay be morno
eacily and clearly drawn to a larger scale, such as 1 inch = 4040
feet, Tha well oWner shall subwmit  injection plans to the
Cirector indicating proposed separation distances between
production and injectlon wells on the parcel af land on which the
producticon waell iz located, on the parcel of land on which tha
injection well i3 located, and en all adjacent parcels of land, as
wgll as latd suarface clovation at each well head.

(7} Any plapned safeguards to prevent suhstantizl
thermal or hydrelogic interference wikh existing rights to
dppropriate groundwater and surface water arnd alteration af
existing or peotential drinking water supplies.



WATER EIGHTS FPROCEDURE
Processing of Applicetions

&£90-230-120 The appropriator shall make application for a
water wight te appropriate low-temparature geothermal fluid untess
an exemption is provided for under ORS S537.546.

Excoption From wWater Right Permit Application/Use of
Low-Tenparature Geothermal Fluid

£90-230-130 (11 Low-temperature geothermal fluid
appropriation for single industrial or commercial use including,
bt mnot limited to, e2lectrical, agricultural, aguacultuoral,
heating and/sor cooling in an amount not exceeding 5,000 gallens
per day shall be exempt from applicatieon for a water right as
provided for under ORS 537.545.

f2)] Low-temperature geosthermal fluid appropriation feor
=ingle or group domestic purpeses including heouseheld heating
and/or cooling shall ba exempt from heing required to apply for a
water right as provided for under ORS 537.545 when the conbined
amount of groundwater for single or group domestic purposes,
including household heating and/or cooling, does not exceed
15,000 gallens per day. Constructlon must comply with well
construction and maintenance rulcs as per OAR 650-200-230.

{31 The exemptians under subsections (1) and f(2) of
this section apply to the use of groundwater for any such purpase
to the extent that it i= beneficial and constitutes a right to
appropriate groundwater equal to that established by a grounddater
rignt cerctificate.

Water Right Limitation for Nonstandard Effluent Disposal Systemps

690=-230-140 If the low temperature gecthermal effluent is
disposed of by way of A ponstandard low-temperature geothermal
effluent disposal system, the right to appropriate the
low—tempcocrature gecthermal fiuid shall ke inferior to all
subsequent rights for beneficial consumptive use and/cr to The
rights of those appropriators who make use of a standard
low-temperature geothermal effluent disposal system. If a
nonstandard lew-temperature geothermal effluent dispasal system is
wpgraded to a standard low-temperature geothermal effluent
disposal system the associated water right retains the priority
date astablished wupon initial filing.



DIVISION 2315

GROME WATER ADVISORY COMMITREE

Cround water Advisory Committee: Appointments, Terwms, and
Cualifications

£90=-236=005(1) There is created the Ground Hater
advisory Committee consicting of five members appointed oy the
Director: two of whom shall be individuals from the well induastry,
two of whem ghall be ground water geclegists or hydrolegists, and
ane of whom shall represent the public-at-large. Members shall he
citirens of the United States and residents oI Oregon.

f2} Each member shall be appeinted for a term of four
years from the date of the expiration of the term for whitch the
predecessor was appointed, exgept when a vacancy occurs before the
expiration of a term shall be filled by appointment for the
remainder of the unexpired term only.

(3} Members shall be appeinted frem different
geographical areas, and shall receive neither compensation ner
expenses in the performance of their doties as a member-

{4) officers of Conmittee: the Committee shall select
one of its mombers as Chairman and ancther as Vice-chairman.
Maximum terms of officers shall be two years for each position.

fG) Meetings of the Committae: the Committee shall
mest at least cnce every three months at locations gpeocified by the
Director.

Ground Water Advisery Compitbee Duties

690-235-020 The Committes shall consider and advice
the Directer on all matters relating to:

f1} FRules for the development, use and prohection of
ground water aguifers.

{2y Rules for examining and issuing af licenses for
well conatructors.



AFPENDIX 1

1. Recommendations For Disinfection of Welles [DAR 690-210-330)

Every newly constructed, altered, or repaired well should be
assumed to be contaminated by micro-organisms. Before the
initiation of use, cach well must be thoroughly and carefully
cleaned and treated to ensure that all disease carrying organisms
are eliminated. Care should be exercised to make certain that all
ar=as of the well cume into coptact with a selutien centaining
enough available chlorine te completely destroy all harmful
macteria. An initial chleorine soncentration of 50 parts per million
{ppm} with a rasideal chlorine requirement of 25 ppm after 24 hours
iz considered adeguate for this purpose. Either domestic laundry
bleachas containing =odium hypochlorite, such as Clorox or Purex,
or caleilum hypechlarite in powder or tablet form (O1lin HTH) may be
uscd. :

Hypochlorite salutions should be thoroughly mixed throughout the
wall either by the use of drilling tosls, a pump, or by placing a
calculated number of HTH taklets at rogular intervals on a nylon
string and dissolwving them in places throughout the well, In all
cazez, the wall casing and pump ¢olumh standing above the water
table should be thoroughly cleaned of all grease and oll and
chould be carefully washed down with the hypochlerite solution.

The well should be allowad to remain urdisturbed after the
treatnent for a period of 24 hours. Then it is recommended that
the well be tested [or residual chlorine {at least 25 ppm must
repain) . After succeseful treatment, all water remaining in the
well and supply system should be run tg waste and a cample of
tresh water from the well tested hy the lecal county sanitarian
for bactericlogical purity.

SOLTIONS CONTAINING HYPOCHLORITES
Laundry Eleach

Commen demestic laundry bleaches cantain from 5.25 percent ta 6.00
percent sodium hypochlorite. These amounts are equivalent to
approximately 2.5 percent available chlorine aor about 25,000 ppm
as originally purchased. A ons gallon centainer of liguid bleach
mixed with 500 gallens of water will dilute the original solutiocn
to approximately 50 ppm available chlorine.

High-Test Hypochlorite Compounds

Calcium hypochlorite (Dlin HTH) in powder or tablet form contains
about S0 percent active chlorine. One ounce of dry HTH powder
mixed with 75 gallons of water will result in a solutieon
contaipning approximately 50 ppm available chlerine. Eight tablets
V{l/B oz. each] of HTH are eguivalent to one punce of dry powder
o grandles.



DQUANTITY OF HYPOGCHIORLITE NEERDEDR TQ PRUOVIDE
i PPM ACTIVE CHIORTHE IN WELL WATER

{1}y If using liguid bleaches, the following tormula is
dpplicable:

Fect of water in well ¥ Gallons per foot = Pints of bleach
62 hesded

Feet of water = Total depth of well minus static water level]
rmultiplied by qallons per foat (See Table IIj.

(#] If using HTH compounds, the Following formuala is
applicable:

Feet of water X Gallons per foobk = Cunces HTH needed
75

(3 If MTH tablets are used:

Feet of water X Gallons per (oot = Hunber of 178 o2.
g taklets needed
TADNLE II
CAFACITY OF DRILIHOTLE OF CASTHGS
Korinal size (inches) Gallonz per linear fack

2 0.163
4 0.a6%%
n l.020
& 1.485
? 1.49499
) Z2.611
2 1.305
10 4 . 080
11 1,917
1z 3.87h
1d 7.4997
18 10,445
18 12,219
a0 l6.220
24 &r.501

Additional Requicements by Other State Agencies of Oregon

1n the administration of CRS %37_545 to %37.795, the
Girector af the Wator Resources Department has statutory awtherity
under the provisions of ORS 537.780 "ta presoribe and onfarce
gencral standards for the construction and naintenance of wells and
thelr casings, fittings, valves, and pumps ..." Other agencics of
the state bave statutory reosponsibilities that relate either
dirvectly or indirectly ko the construction and cperation of public
water supply systems and their source of water supply. These
ageneles and their responsibilikties are listed as ol lows:



OREGON HEALTH DIVISION
1400 SW 5tk Avenusm
Portland, QR S72D0]

BUILDING CODES RAGENCY
403 L & I Bldg.
Salem, dregon 937214

ORESON FUBLIC UTILITY
COMMISSIONER

ILabor and Indestries Beilding
Ealem, OR 97310

DEPARTMENT 0OF
QUALITY

Bil SW &th
Portland, OR 297204

ENVIRONMENTAL

CORFPURATION DIVISION
Busine=s Registry Section
Conmarce Bldg.

158 12th s5t. HE

Ealem, Or. 97310

TABLE TII

CES Chapier 448

CRS Chapter 4486

ORS Chapber 757

GRS Chaphter 468

Municipal water
supply systems.
Fublic watar
supply systems.
Community water
=upply systems
(eerving more than
three single
rasidents)

Electrical and
Flumbing for all
Commercial
Enterprises Mobile
home park water
supply systems.

Frivate owners
{water supply
systems, 200
home=s or more) .

Water guality
monitoring 522
wells,

Business
kegistry for
Wateayr Districste

411 wells constructed in Qregen, including those to serve as
& source of ground water to municipal, commanity, public, or
publlic otility water supply systems, musSt be oconstructed in
accordance with the rules and regulations prescribing general
standards for the canstruction apd maintanance of wells in Oregon
215 and 220. Additional construction
standards for water supply systems are reguired by the above
listed agencies. Such rules and regulations generally include the
scuree of water sSUpply to the systems and may affect well

(OAR &£90 Divisions 206, 210,

construction requirements.

copies of the various agency rules may

ba obtained by contacting the respotsible agenay. Well
constructors planning to construct a well a= a source of water
supply for any aof the above systems are reguested to contact the
Tesponsihle agency prier to the keginning of well copstruction.



ATPENDIY 2

I. Recommended Methods of Placement nof Cement Grout [OARR
630-210~-320)

Methed A - The Well bore shall be plugged with a drillable
plug or bridge at the lowest point to be sealed. A well casing
with a Float thoe at ity loawer end shall be placed in the well and
sispended slightly above the point of bearing. A grout pipe shall
be run inside the casing te the check valve. The grout pipe shall
be connected toc a suitakle pump and water or drilling fluid shall
first be circulated to clear the anmular space. Grout shall be
pumpad through the grout pipe until clean grout oompletely Fills
the interval to ke sealed. The grout pipe shall then be removed and
tha cement allowed to =et. [(Sae Figure 2.}

HMethod B - Grout shall be placed by pumping or air pressure
injection through a grout pipe installed inside the casing from
the casing head to a point five (5) feet akove the bottom of the
casing. The grout pipe shall extend through an airtight sealed cap
on the haad of tha well casing. The casing head shall be egquipped
with a relief valve and the 4drout pipe ehall be eguipped at the top
with a valve permitting injection. The lowsr and of the grout pipe
and the caging shall be apan. Clean water shall be injected down
the grout pipe until it returns through the casing head's relijef
valve., The relief wvalve is then closed and injection of water is
continued to clean the hole until it flews from the hore hole
outside the ¢asing that 1s to be grouted in place. Without
significant interruption, grout shall be substituted for water and,
in a continuous manner, injected down the grout pipe entil it
returns to the surface gutside of the casing. & small amcunt of
water may be used to flush the grout pipe, but the pressure shouwld
remain consgtant on the ingside of the grout pipe and the inside of
the casing until the grout has set. Pressure shall be maintained
fer at least twenty-four (24) hours, or until such time 2= a sanmplce
of the graut indicates a satisfactory set. Cement grouat shall be
used for this procedure with a minimum annular space of one (1)
inch cpmpletely surrounding the casing. (Sec Figqure 2).

Method © = The well borec shall be plugged with 2 drillable
packer or bridge at the lowest peint to he sealed. The well casing
shall ke firmly seated at the bottem of the drillhele. A grout pipe
ghall ke run %o the hattom of the hole through the annular space
between the casing and the well bore. After water or any cther
drilling fluid has been circnlated in the anmular =pace
gufficiently to clear ocbstructions, the grout pipe shall be
conhected to a suitable pump and grout shall be pumped through the
grout pipe until clean grout is cirenlated to land surface, or
until grout completely fills the interval to be scaled. The lower
end of the grout pipe shall romain submerged in grout at all times
during the pericd that grout is being placed. The grout pipe shall
be withdrawn befere the initinl set of the grout. (See Figure 2.}



Method D - The well bore shall be plugged with a drillable
packer or bridge at the lowest point to be Sealed. After the
casing is run and landed, a casing plug, having a length greater
than the diampetoer of the cazing, shall ke placed in khe casing.
If the drillhole 1z free 9f mud or water, thiz lower separation
plug may be climinpated. A measured avrount of cement grout
necezsary to completely Eill the apnulat space of the interval to
ke grouted is pumped or placed by bailer in the casing. A second
casing plug, having a length greatar thapn the diameter of the
rasing, shall be placed in the casing above the grout, and the
casing tchall ba capped with a pressure cap and zhut-off valwve, and
shall be conneckted to a suitable pump. The casing shall then be
raized far enough akove the point of bearing to clear the first
separation plug. Water or drilling mud shall then be pumped under
pressure into the casing forcing the grout apnd upper casing plug
down the casing. The position af the plug must be known at all
times. A swall amount of the grout =shall be allawed to remain in
the lower end of the casipd. When the pluy rceatches the point
desired abhove the bottom of the casing, the puzp shall be stopped
and the cazing ceated. (See Figure 2.

¥ethod E - The well bore shall be plugged with a drillabie
packer or bridge at the lowest point to be cealed. A sufficient
anount of ¢ement grout o completely £111 the interval of the well
to be =ealed shall be ploaced at bhe bobtom of the drillkele by dump
bailer, graut pipa, or tremie pipe. The well casing shnrll have
contering guides attached at appropriate intervals to Keep the
casing center in the bore hale. The Bottom of the well casing
snall he fitted with a tight drillable plug and shall ke lowered
into the drillhole forcing the grout upward inte the annular
space. Grawvity imstallation without the aid of a tronie ar grout
pipe =hall not bhe used. In no instance zhall this method ke used
Boeyand a deprh of thirty [(30) foek and in no case for &4 municipal,
conmunity, or public weloer wupoly wall. (See Figure 2.}
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TABLE IV
[620=210-150)

(Minimun specifications for steel well casing)

Sutside Wall Welght
Diameter Thickness Fer Foot
{inches) {ihches) [pounds)
2.375 154 3.56
2.B75 207 5.7%
3.500 L2216 T7.58
4,000 L2265 .11
4.500 i ) 106.7%9
5.567 244 11.70
6.625 2520 17.02
8.£25 250 22.3a
10.750 L2500 28 .04
12.750 .d12 41.4%
14.000 L3312 45.68
15.000 =312 E2.27
18,000 + 375 T.54
20.000 375 T8.60

Steel casing installed in a well greater than a pominal
diameter of ten {(10) inches, having a wall thickness of
.250 inch and meeting ASTHM A-120 specifications must
not exceed the following depth limitatiops (Diameter -
Maximum Depth, respectively):

fa} 12 inches = 250 feckt;

{b} 14-16 inches - 150 feet;

icy 1B=20 inches - 100 feet;

TARIE V
(690-210-220}
f%et time for plastic ¢asing joints}

set Time for Various Fipe Sizes
In Hours

31! I1_I1 5" E“ lﬂlb 12“

172 172 /2 Ags4 3441
z 2 4 & 4 4

40 F i E 8 pi| 1z 12

After the initial set, the joints will withstand the
strass of a normal installation. However, considerable
care should be empleyed in handling the string.



TABLE VI
(690-210~-180)
{Specifications for Drive Fipe)

dominal Autside wall

Size Diameter Thickneoss
(inches) (inches) {inches}
1-1,2 1.8%00 0.145

Z £.375 b.154
2-1,2 2.87hH 0. 207

3 3.500 0.21%
I=1/72 4,000 d.224

471380

Weight
Per Foot
(pounds)

272
.55
7D
98
.11

0 =] L7 Gk
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SEALING OF A DRILLED WELL IN CONSOLIDATED FORMATION
(850- 2106300

Overlying Moteriol = Clay, Sand, ar Grouel o Smiiew

Woler- baaring Formatipn = Rogh

- .

L
g.‘-.!.-'

ol T

(e neghie

Cloy, Sond,gr Grawe! or SimMar
Cloy Salem

= tﬂ.c.‘_&;.-i ::-+ 1 rﬁ;;:fﬁ-?": ;
A RIROE RN

ErE

Linpér ferated
permontpl well~,

Cokng

.

& ,@-":'
ardi Yot
- e

Rpogl ==

ry

LA

!..-'

L Yol

v
{

METHOD 3

Tempocary cosng o te
wilhdrawn O $#GIiNg
molerigl s pleLed

Uruiip -regmed  dedibole

Carngn! Qisal oy

ircascd hpde  Smader
T W COgng i lime:
g may b onEloied
K reaimesgry

@ "o« emorw ol cwmahl grout & ploced by growiing method A B, or [

Fr50RE T



SEALING OF A FILTER FA
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SEALING OF A FILTER- PAGKED WELL WITHOUT SURFACE CASING
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ABANDONMENT OF UNCASED WELL IN CONSOLIDATED FORMATION
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