CHAPTER 1.

SECTION 1.
SECTION 2.

SECTION 1.
SECTION 2.
SECTION 3.
SECTION 4.
SECTION 5.
SECTION 6.
SECTION 7.
SECTION 8.

Dry Creek Rancheria
Band of Pomo I ndians

Environmental Code

TITLE6. WATER WELL STANDARDS ORDINANCE

TABLE OF CONTENTS

INTRODUCTION

Limitation of Standards
Applicability

CHAPTER 2. STANDARDS

Definitions

Application to Type of Well

Exemption Due to Unusual Conditions

Exclusions

Special Standards

Well Drillers

Reports

Well Location With Respect to Pollutaatel Contaminants,

and Structures

SECTION 9. Sealing the Upper Annular Space
SECTION 10. Surface Construction Features
SECTION 11. Disinfection and Other Sanitary Requieats
SECTION 12. Casing
SECTION 13. Sealing-off Strata
SECTION 14. Well Development
SECTION 15. Water Quality Sampling
SECTION 16. Special Provisions for Large Diameteal®w Wells
SECTION 17. Special Provisions for Driven Wells EMPoints™)
SECTION 18. Rehabilitation, Repair, and Deepenihg/ells
SECTION 19. Temporary Cover
SECTION 20. Purpose of Destruction
SECTION 21. Definition of "Abandoned" Well
SECTION 22. General Requirement
SECTION 23. Requirements for Destroying Wells
CHAPTER 3. ENFORCEMENT PROGRAM AND ADMINISTRATIVE
PROCEDURES
SECTION 1. Enforcement Program
SECTION 2. Appeals
SECTION 3. Other Provisions

APPENDIX A. Definition of Terms

APPENDIX B. Suggested Methods for Sealing the Aan@pace and for Sealing-
off Strata

APPENDIX C. Collection of Water Quality Samples

APPENDIX D. Bibliography

CHAPTER 1. INTRODUCTION

Improperly constructed, altered, maintained, otrdged wells are a potential
pathway for introducing poor quality water, pollats, and contaminants to good-
quality groundwater. The potential for groundwateality degradation increases as
the number of wells and borings in the area in@®as

Improperly constructed, altered, maintained, otrdged wells can facilitate
groundwater quality degradation by allowing:

* Pollutants, contaminants, and water to enter alvgek or casing;

*  Poor quality surface and subsurface water, poltatamd contaminants to
move between the casing and borehole wall;

*  Poor quality groundwater, pollutants, and contami®#i# move from one
stratum or aquifer to another; and,

*  The well bore to be used for illegal waste disposal

Permanently inactive or “abandoned” wells that haoebeen properly destroyed
pose a serious threat to water quality. They @guently forgotten and become
dilapidated with time, and thus can become condaitgroundwater quality
degradation. In addition, humans and animals daimfa wells left open at the
surface.

SECTION 1. Limitation of Standards

In some cases, it may be necessary for the Dryk@Reacheria Department of
Environmental Protection (“DEP”) to substitute afi@e measures or standards to
provide protection equal to that otherwise affordgdEP standards. Such cases
arise from practicalities in applying standards] fiom variations in geologic and
hydrologic conditions. Because it is impracticaptepare “site-specific” standards
covering every conceivable case, provision has beste for deviation from the
standards.



Standards in this Ordinande not ensur@roper construction or function of any
type of well. Proper well design and constructioagtices require the use of these
standards together with accepted industry practiegsilatory requirements, and
consideration of site conditions.

It is the ultimate responsibility of the well owrsard/or the owner’s technical
and/or contractor representative(s) to ensure thatell does not constitute a
significant pathway for the movement of poor-qyakater, pollutants, or
contaminants; does not constitute a public nuisasrdeazard; and, adequately
performs a desired function. The Department acceptesponsibility for improper
design, construction, alteration, maintenance, fiorg or destruction of individual
wells.

SECTION 2. Applicability

Construction standards presented in this Ordinappéy to all water wells,
monitoring wells, and cathodic protection wells sioacted after the date of this
Ordinance. Alteration, maintenance, and destrucitandards presented in this
supplement apply to all water wells, monitoring lsetathodic protection wells, and
“borings” regardless of their original date of coostion.

CHAPTER 2. STANDARDS

The standards presented in this Chapter are indeiodgpply to the construction
(including major reconstruction) or destructionagter wells throughout the lands
of Dry Creek Rancheria (“DCR”). However, under aértcircumstances, adequate
protection of groundwater quality may require msmingent standards than those
presented here; under other circumstances, it mayebessary to substitute other
measures which will provide protection equal td fv@vided by these standards.
Such situations arise from practicalities in appdyany standards or, in this case,
from anomalies in groundwater geology or hydroldgince it is impractical to
prepare standards for every conceivable situagimyision has been made for
deviation from the standards as well as for additi@nes

SECTION 1. Definitions

(A) “Well or Water Wells” means any artificial excation constructed by any
method for the purpose of extracting water fromingecting water into, the
underground. This definition shall not include: ¢ll)and gas wells, or geothermal
wells, except those wells converted to use as weadds; or (2) wells used for the
purpose of (a) dewatering excavations during canstm, or (b) stabilizing
hillsides or earth embankments.

(B) “Community Water Supply Well” means a water lweded to supply water for
domestic purposes in systems subject to the FeflafalDrinking Water Act.

Included are wells supplying public water systetassified by theJ.S.
Environmental Protection Agency (“USEPA”) as "Nomaounity water systems"
and "State small water systems" (California Wateks&tandards, Title 22,
California Administrative Code). Such wells areivasly referred to as "Municipal
Wells", "City Wells", or "Public Water Supply Wells

(C) “Individual Domestic Well” means a water weliad to supply water for the
domestic needs of an individual residence or systafifour (4) or less residential
service connections (or "hook-ups" as they arenaftdled).

(D) “Industrial Wells” means water wells used t@ply industry on an individual
basis (in contrast to supplies provided through oomity systems).

(E) “Agricultural Wells” means water wells usedsiopply water only for irrigation
or other agricultural purposes, including so-calletck wells".

(F) “Recharge or Injection Wells” means wells consted to introduce water into
the ground as a means of replenishing groundwaten$, repelling the intrusion of
seawater, or disposing of waste water.

(G) “Horizontal Wells” mean water wells drilled himontally or at an angle with the
horizon (as contrasted with the common vertical)w&his definition does not
apply to horizontal drains or "wells" constructedé¢move subsurface water from
hillsides, cuts, or fills (such installations areed to prevent or correct conditions
that produce landslides).

(H) “Exploration Hole (or Boring)” means an uncastporary excavation whose
purpose is the determination of hydrologic condiiat a site.

(I) “Test Wells” means wells constructed to obteiformation needed for design of
other wells. Test wells should not be confused Vigttploration holes", which are
temporary. Test wells are cased and can be convirtether uses such as
groundwater monitoring and, under certain circumsts, to production wells.

(J) “Inactive or Standby Well” means a well nottioely operating, but capable of
being made operable with a minimum effort.

(K) “Enforcing Agency” means an agency designatediy authorized Tribal or
Federal government to administer and enforce lavesdinances pertaining to the
construction, alteration, maintenance, and destmicf water wells. The USEPA or
the DEP is the enforcing agency for community watgyply wells.

(L) “Registered Geologist” means any person or agém possession of a valid
California registration as a geologist.



SECTION 2. Application to Type of Well

Except as prescribed in Sections 3 and 4 (follojhgse standards shall apply to
all types of wells described in Section 1 abovdoBea change of use is made of a
well, compliance shall be made with the requireméot the new use as specified
herein.

SECTION 3. Exemption Dueto Unusual Conditions

If the enforcing agency finds that compliance vetty of the requirements
prescribed herein is impractical for a particutagdtion because of unusual
conditions or if compliance would result in constian of an unsatisfactory well,
the enforcing agency may waive compliance and pilsalternative requirements
which are "equal to" these standards in terms atiggtion obtained.

SECTION 4. Exclusions

Springs are excluded from these standards.

SECTION 5. Special Standards

(A) In locations where existing geologic or grourader conditions require
standards more restrictive than those describezimesuch special additional
standards may be prescribed by the enforcing agency

(B) Special standards are necessary for the catistnuof recharge or injection
wells, horizontal wells, and other unusual typesvefis. Design of these wells shall
be conducted by a Registered Geologist and is cutigi¢éhe approval of the
enforcing agency.

SECTION 6. Well Drillers

The construction, alteration, or destruction oflazehall be performed by
contractors licensed in accordance with the prowsiof the Contractors License
Law (Chapter 9, Division 3, of the Business and&ssions Code) unless exempted
by that act.

SECTION 7. Reports

Reports concerning the construction, alteratiomestruction of water wells shall
be filed with the DEP.

SECTION 8. Well Location With Respect to Pollutants and Contaminants, and
Structures

(A) SeparationAll water wells shall be located an adequate lomtal distance
from known or potential sources of pollution andi@mination. Such sources
include, but are not limited to:

(1) Sanitary, industrial, and storm sewers;
(2) Septic tanks and leachfields;

(3) Sewage and industrial waste ponds;
(4) Barnyard and stable areas;

(5) Feedlots;

(6) Solid waste disposal sites;

(7) Above and below ground tanks and pipelinesforage and
conveyance of petroleum products or other chemieald,

(8) Storage and preparation areas for pesticiéesljfers, and other
chemicals.

Consideration should also be given to adequateaima from sites or areas with
known or suspected soil or water pollution or camteation.

The following horizontal separation (see chart b@ldistances are generally
considered adequate where a significant layer satumated, unconsolidated
sediment less permeable than sand is encountetwddreground surface and
groundwater. These distances are based on prasentddge and past experience.
Local conditions may require greater separatiotadies to ensure groundwater
quality protection.

Minimum Horizontal
Separation Distance Between
Well and Known or
Potential Source

Potential Pollution
or
Contamination Source

Any sewer (sanitary, industrial, or storm; main o 50 feet
lateral)
Watertight septic tank or subsurface sewage

leaching field 100 feet



Cesspool or seepage pit 150 feet

Animal or fowl enclosure 100 feet

If the well is a radial collector well, minimum seption distances shall apply to the
furthest extended point of the well.

Many variables are involved in determining the &afeparation distance between a
well and a potential source of pollution or contaation. No set separation distance
is adequate and reasonable for all conditions.rbation of the safe separation
distance for individual wells requires detailedleation of existing and future site
conditions.

Where, in the opinion of the DEP adverse conditixist, the above separation
distances shall be increased, or special meanstgqtion, particularly in the
construction of the well, shall be provided, sushrereasing the length of the
annular seal.

Lesser distances than those listed above may lepi@tte where physical
conditions preclude compliance with the specifieadimum separation distances
and where special means of protection are providesser separation distances
must be approved by the DEP on a case-by-case basis

(B) GradientsWhere possible a well shall be located up themplaater gradient
from potential sources of pollution or contaminatibocating wells up gradient
from pollutant and contaminant sources can progigextra measure of protection
for a well. However, consideration should be gitleat the gradient near a well can
be reversed by pumping, as shown in Figure 3, atbhgr influences.

DIRECTION OF FLOW
UNDER STATIC CONDITIONS

STATIC WATER
TRTI

DIRECTION OF FLOW WHEN
PUMP 15 OPERATING

Figure 3. EFFECT OF REVERSAL OF GROUND WATER GRADIENT

CONE OF DEPRESSION
RESULTING FROM WiTH-
DRAWAL OF WATER
WHEN PUMPING.

(C) Flooding and Drainagé. possible, a well should be located outside suafa
flooding. The top of the well casing shall termmabove grade and above known
levels of flooding caused by drainage or runoffifreurrounding land. This is
defined as any area within the flood plain of a-y@8r flood.

If compliance with the casing height requirememtdommunity water supply wells
and other water wells is not practical, the DERIshquire alternate means of
protection.

Surface drainage from areas near the well shalifeeted away from the well. If
necessary, the area around the well shall be lquisio that drainage moves away
from the well.

(D) Accessibility.All wells shall be located an adequate distanomfbuildings and
other structures to allow access for well modifat maintenance, repair, and
destruction, unless otherwise approved by the DEP.

SECTION 9. Sealing the Upper Annular Space

The space between the well casing and the walleo@ltilled hole, often referred to
as the annular space, shall be effectively sealgdevent it from being a
preferential pathway for movement of poor-qualigter, pollutants, or
contaminants. In some cases, secondary purposesasfnular seal are to protect
casing against corrosion or degradation, ensurstthetural integrity of the casing,
and stabilize the borehole wall.

(A) Minimum Depth of Annular Surface Sedhe annular surface seal for
various types of water wells shall extend from gmbsurface to the
following minimum depths:

Minimum Depth Seal Must

el e Extend Below Ground Surface
Community Water Supply 80 feet
Industrial 50 feet
Individual Domestic 50 feet
Agricultural 20 feet
Air-Conditioning 20 feet



(B)

All Other types 20 feet

(1) Shallow groundwateExceptions to minimum seal depths can be
made for shallow wells at the approval of the D&Rere the water to be
produced is at a depth less than 20 feet. In ne slaall an annular seal
extend to a total depth less than 10 feet below tamface. The annular
seal shall be no less than 10 feet in length.

Caution shall be given to locating a well witheduced' annular seal with
respect to sources of pollution or contaminatiarctSprecautions include
horizontal separation distances greater than tlsisd in Section 8,
above.

(2) Encroachment on known or potential sourcesodfifion or
contaminationWhen, at the approval of the DEP, a water wetlbise
located closer to a source of pollution or contation than allowed by
Section 8, above, the annular space shall be s&aladground surface to
the first impervious stratum, if possible. The dianseal for all such wells
shall extend to a minimum depth of 50 feet.

(3) Vaults.At the approval of the DEP, the top of an annslaface seal
and well casing can be below ground surface whiaffict or other
conditions require, if the seal and casing extenal watertight and
structurally sound subsurface vault, or equivafeature. In no case shall
the top of the annular surface seal be more thifaetdbelow ground
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Figure 4. SEALING CONDITIONS FOR UPPER ANNULAR SPACE-
UNCONSOLIDATED AND SOFT, CONSOLIDATED FORMATIONS

surface. The vault shall extend from the top ofaheular seal to at least
ground surface.

The use of subsurface vaults to house the top t&#rweells below ground
surface is rare and is discouraged due to susdéptib the entrance of
surface water, pollutants, and contaminants. Wappgopriate, pitless
adapters should be used in place of vaults.

(C) Sealing ConditionsThe following requirements are to be observedéaling
the annular space:

(1)Wells drilled in unconsolidated, caving materiah 'oversized' hole, at
least 4 inches greater in diameter than the outiataeter of the well
casing, shall be drilled and a conductor casingtearily installed to at
least the minimum depth of annular seal specifieBubsection (A),
above. Permanent conductor casing may be useis inistalled in
accordance with (3) and (5) below, and if it exteatlleast to the depth
specified in Subsection (A), above. One purposepafluctor casing is to




hold the annular space open during well drilling @uaring the placement
of the well casing and annular seal.

Temporary conductor casing shall be withdrawn atirsg material is
placed between the well casing and borehole wakhawn in Figure 4A,
above. Sealing material shall be placed at leasiimihe interval
specified in Subsection (A), above. The sealingenatshall be kept at a
sufficient height above the bottom of the tempo@gductor casing as it
is withdrawn to prevent caving of the borehole wall

Temporary conductor casing may be left in placéeborehole after the
placement of the annular seal only if it is impb&sio remove because of
unforeseen conditions and not because of inadedudibeg equipment,

or if its removal will seriously jeopardize theégrity of the well and the
integrity of subsurface barriers to pollutant ontzominant movement.
Temporary conductor casing may be left in place anthe approval of
the enforcing agency on a case-by-case basis.

Every effort shall be made to place sealing mdtbeaween the outside of
temporary conductor casing that cannot be remonddtee borehole wall
to fill any possible gaps or voids between the cmbar casing and the
borehole wall. At least two (2) inches of sealingtemial shall be
maintained between the conductor casing and wsihgaAt a minimum,
sealing material shall extend through interval<sja in Subsection (A),
above.

Sealing material can often be placed between teampapnductor casing
that cannot be removed and the borehole wall bynme&pressure
grouting techniques, as described below. Other mefplacing sealing
material between the conductor casing and the bteetall can be used,
at the approval of the enforcing agency.

Pressure grouting shall be accomplished by perfgraémporary
conductor casing that cannot be removed, in plEce perforations are to
provide passages for sealing material to pass gfwthe conductor casing
to fill any spaces and voids between the casingoanehole wall. Casing
perforations shall be a suitable size and densigflow the passage of
sealing materials through the casing and the proig&ibution of sealing
material in spaces between the casing and boref@leAt a minimum,
the perforations shall extend through the intersalscified in Subsection
(A), above, unless otherwise approved by the DEP.

Temporary conductor casing that must be left ic@ishall be perforated
immediately before sealing operations begin to @nédrilling or well
construction operations from clogging casing petions. Once the

casing has been adequately perforated, sealingiaiateall be placed
inside the conductor casing and subjected to seffipressure to cause
the sealing material to pass through the conduetsing perforations and
completely fill any spaces or voids between théngpand borehole wall,
at least within the intervals specified in Subset{iA), above. Sealing
material shall consist of neat cement, or bentgmiépared from
powdered bentonite and water, unless otherwisecapgrby the DEP.
Sealing material must also fill the annular spaevieen the conductor
casing and the well casing within required sealimigrvals.

(2) Wells drilled in unconsolidated material witlgrsificant clay layers.
An 'oversized' hole, at least 4 inches greateramdter than the outside
diameter of the well casing, shall be drilled tdegist the depth specified
in Subsection (A), above, and the annular spacedset the borehole wall
and the well casing filled with sealing materiabiccordance with
Subsection (A) above, as shown in Figure 4B, ablbeesignificant layer
of clay or clay-rich deposits of low permeabilisyéncountered within 5
feet of the minimum seal depth prescribed in Sufise¢A), above, the
annular seal shall be extended at least 5 feettietalay layer. Thus, the
depth of seal could be required to be extendeduzh ras another 10 feet.
If the clay layer is less than 5 feet in total Kmess, the seal shall extend
through its entire thickness.

If caving material is present within the intervpesified in Subsection
(A), a temporary conductor casing shall be instiatitehold the borehole
open during well drilling and placement of the ogsand annular seal, in
accordance with the requirements of (C)(1), abBeemanent conductor
casing may be used if it is installed in accordamite (3) and (5), below,
and it extends to at least the depth specifieduips8ction (A), above.

(3) Wells drilled in soft consolidated formatiorextensive clays,
sandstones, etc.)An 'oversized' hole, at least 4 inches greatam the
outside diameter of the well casing, shall be eldiio at least the depth
specified in Subsection (A), above. The space berivilee well casing and
the borehole shall be filled with sealing matetiaht least the depth
specified in Subsection (A), above.

If a permanent conductor casing is to be instabe@cilitate the
construction of the well, an oversized hole, asi@ainches greater in
diameter than the outside surface of the permarrductor casing, shall
be drilled to the bottom of the conductor casingpoat least the depth
specified in Subsection (A), above, and the anrspace between the
conductor casing and the borehole wall filled veigaling material. In
some cases, such as in cable tool drilling, it ayecessary to extend
permanent conductor casing beyond the depth aktingred depth of the



annular surface seal in order to maintain the baeetSealing material is
not required between conductor casing and the bteetall other than
the depths specified in Subsection (A), above,%extion 13, below.
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(4) Wells situated in "hard" consolidated formationystalline or
metamorphic rock)An oversized hole shall be drilled to the depth
specified in Subsection (A), above, and the anrspace filled with
sealing material. If there is significant overburda conductor casing may

be installed to retain it. If the material is héa¥ractured, the seal should
extend into a solid material. If the well is to dqgen-bottomed (lower
section uncased), the casing shall be seated setiliang material (see
Figure 5A).

(5) Gravel packed wells.

(a) With conductor casind\n oversized hole, at least 4 inches
greater than the diameter of the conductor casimg) be

drilled to the depth specified in Subsection (A)owee, and the
annular space between the conductor casing areddnible
filled with sealing material. (In this case thegbpack may
extend to the top of the well but to prevent coritetion by
surface drainage, a welded cover shall be instaled the top
in the space between the conductor casing andtiteigtion
casing, see Figure 5B).

(b) Without conductor casind\n oversized hole at least 4
inches greater in diameter than the productiomgasihall be
drilled to the depth specified in Subsection (A)owee, and the
annular space between the casing and drilled Higd fvith
sealing material. If gravel fill pipes are instdllgarough the
seal, the annular seal shall be of sufficient thess to assure
that there is a minimum of two (2) inches betwdendravel fill
pipe and the wall of the drilled hole. The gravatk shall
terminate at the base of the seal (see Figurelb&}emporary
conductor casing is used, it shall be removed asé¢aling
material is placed.

(6) For wells situated in circumstances differingm those described
above, the sealing conditions shall be as presthigehe DEP.

(7) Converted wellsWells converted from one use to another, partibula
those constructed in prior years without annulafsseshall have annular
seals installed to the depth required in Subse¢fdnabove and at the
thickness described in Subsection (E). Whereahitcipated that a well
will be converted to another use, the DEP may rechie installation of a
seal to the depth specified for community watempdppells.

(8) Wells that penetrate zones containing pooriguadater, pollutants, or
contaminantslf geologic units or fill known or suspected tantain poor-
quality water, pollutants, or contaminants are prated during drilling,
and, the possibility exists that poor-quality wapmsllutants, or
contaminants could move through the borehole dwiiiing and well
construction operations and significantly degradrigdwater quality in




other units before sealing material can be ingtatleen precautions shall
be taken to seal off or 'isolate' zones contaipiogr-quality water,
pollutants, and contaminants during drilling andlwenstruction
operations. Special precautions could include teeaf temporary or
permanent conductor casing, borehole liners, aadialized drilling
equipment. The use of conductor casing is desciibéd)(1), above.

(D) Conductor Casind-or community water supply wells, the minimum kmiess

of steel conductor casing shall be 1/4 inch foglgrcasing or a minimum of No. 10
U. S. Standard Gage for double casing. Steel umsestdel casing shall conform to
the specifications for steel casing described ictiSe 12.

(E) Sealing MaterialSealing material shall consist of neat cement] s@ment,
concrete, or bentonite. Cuttings from drilling,dsilling mud, shall not be used for
any part of the sealing material.

(1) Water Water used to prepare sealing mixtures shoulérgéiy be of
drinking water quality, shall be compatible witlkettype of sealing
material used, be free of petroleum and petroletodyzts, and be free of
suspended matter. In some cases water considenpdtable, with a
maximum of 2,000 milligrams per liter chloride ab&00 mg/l sulfate,
can be used for cement-based sealing mixturesqiaiiy of water to be
used for sealing mixtures shall be determined whekaown.

(2) CementCement used in sealing mixtures shall meet theiregents
of American Society for Testing and Materials C1S@ndard
Specification for Portland Cement, including thie& revisions thereof.
Types of Portland cement available under ASTM Cfbs@eneral
construction are:

Type |- General purpose. Similar to American Petrolenstiute Class
A.

Type 1l - Moderate resistance to sulfate. Lower heat dféiyon than
Type I. Similar to API Class B.

Type Il - High early strength. Reduced curing time buhkeigheat of
hydration than Type I. Similar to API Class C.

Type IV - Extended setting time. Lower heat of hydratioart Types |
and IlI.
Type V- High sulfate resistance.

Special cement setting accelerators and retardadtsther additives may
be used in some cases. Special field additiveBdotland cement

mixtures shall meet the requirements of ASTM C&éndard
Specification for Chemical Admixtures for Concredad latest revision
thereof.

Hydrated lime may be added up to ten percent (1df%h)e volume of
cement used to make the seal mix more fluid. Betganay be added to
cement-based mixes, up to six percent (6%) by wwefjbement used, to
improve fluid characteristics of the sealing mixarduce the rate of heat
generation during setting.

Dry additives should be mixed with dry cement befadding water to the
mixture to ensure proper mixing, uniformity of hgtlon, and an effective
and homogeneous seal. The water demand of addithagksbe taken into
account when water is added to the mix.

Minimum times required for sealing materials conitag Portland cement
to set and begin curing before construction opanaton a well can be
resumed are:

(a) Types | and Il cement — 24 hours
(b) Type Il cement — 12 hours
(c) Type V cement — 6 hours

Type IV cement is seldom used for annular sealaum of its extended
setting time.

Allowable setting times may be reduced or lengthdemeuse of
accelerators or retardants specifically designedddify setting time, at
the approval of the DEP.

More time shall be required for cement-based deatsire to allow greater
strength when construction or development operatioliowing the
placement of the seal may subject casing and geaaterials to
significant stress. Subjecting a well to signifitatress before a cement-
based sealing material has adequately cured caagtathe seal and
prevent proper bonding of cement-based sealam@siog(s).

If plastic well casing is used, care shall be esertto control the heat of
hydration generated during the setting and curfmement in an annular
seal. Heat can cause plastic casing to weakendlagse. Heat
generation is a special concern if thin-wall plastell casing is used, if
the well casing will be subject to significant eeternal pressure before
the setting of the seal, and/or if the radial thiess of the annular seal is



large. Additives that accelerate cement setting &ad to increase the exist.
rate of heat generation during setting and, tHusulsl be used with
caution where plastic casing is employed. Ratios of the components of cement-based sealiteriaa can
be varied depending on the type of cement andiadsitised.
The temperature of a setting cement seal can berémby circulating Variations must be approved by the enforcing agency
water inside the well casing and/or by adding beitécto the cement
mixture, up to six percent (6 %) by weight of cenesed. (3) Bentonite Bentonite clay in 'gel' form has some of the atlages of
cement-based sealing material. A disadvantageatdtie clay can

Cement-based sealing material shall be constitagddllows: sometimes separate from the clay-water mixture.

(a) Neat Cementor Types | or Il Portland cement, neat cement
shall be mixed at a ratio of one 94-pound sackoofléhd

cement 5 to 6 gallons of ‘clean’ water. Additiomater may be
required where special additives, such as bentamite
‘accelerators' or 'retardants’ are used.

(b) Sand Cementand-cement shall be mixed at a ratio of not
more than 188 pounds of sand to one 94-pound dde&rdand
cement (2 parts sand to 1 part cement, by weiglitlsdout 7
gallons of clean water, where Type | or Type IItRod cement
is used. This is equivalent to a '10.3 sack nibess water shall
be used if less sand than 2 parts sand per onegragnt by
weight is used. Additional water may be requirectwbpecial
additives, such as bentonite, or ‘acceleratorsétardants' are
used.

(c) ConcreteConcrete is often useful for large volume annular
seals, such as in large-diameter wells. The propernf
aggregate can decrease the permeability of thdamseal,
reduce shrinkage, and reduce the heat of hydrggaerated by
the seal.

Concrete shall consist of Portland cement and aggeemixed
at a ratio of at least six-94 pound sacks of Podtieement per
cubic yard of aggregate. A popular concrete mixsesia of
eight-94 pound sacks of Type | or Type Il Portlaedhent per
cubic yard of uniform 3/8-inch aggregate.

In no case shall the size of the aggregate be tharel/5 the
radial thickness of the annular seal. Water shatidided to
concrete mixes to attain proper consistency focgtzent,
setting, and curing.

(d) Mixing. Cement-based sealing materials shall be mixed
thoroughly to provide uniformity and ensure thatlomps'

Although many types of clay mixtures are availablae has sealing
properties comparable to bentonite clay. Bentamifgands significantly
in volumes when hydrated. Only bentonite clay iseceptable clay for
annular seals.

Unamended bentonite clay seals should not be ubedevstructural
strength of the seal is required, or where it diijl. Bentonite seals may
have a tendency to dry, shrink, and crack in amdi semi-arid areas of
California where subsurface moisture levels catotve Bentonite clay
seals can be adversely affected by subsurface chbeanditions, as can
cement-based materials.

Bentonite clay shall not be used as a sealing mhteroots from trees
and other deep rooted plants might invade and glishe seal, and/or
damage the well casing. Roots may grow in an iatezentaining a
bentonite seal depending on surrounding soil carditand vegetation.

Bentonite-based sealing material shall not be émeskealing intervals of
fractured rock or sealing intervals of highly urtdéa unconsolidated
material that could collapse and displace the sgatiaterial, unless
otherwise approved by the DEP. Bentonite clay statlbe used as a
sealing material where flowing water might erode it

Bentonite clay products used for sealing materiastnbe specifically
prepared for such use. Used drilling mud and/atirgyg from drilling
shall not be used in sealing material.

Bentonite used for annular seals shall be comnibrgieepared,
powdered, granulated, pelletized, or chipped/crdsoglium
montmorillonite clay. The largest dimension of ptlor chips shall be
less than 1/5 the radial thickness of the annglace into which they are
placed.

Bentonite clay mixtures shall be thoroughly mixeithvelean water prior
to placement. A sufficient amount of water shalbldeled to bentonite to



allow proper hydration. Depending on the bentosétaling mixture used,
1 gallon of water should be added to about everguhds of bentonite.
Water added to bentonite for hydration shall bsuifable quality and free
of pollutants and contaminants.

Bentonite preparations normally require %2 to 1 towadequately hydrate.
Actual hydration time is a function of site condits and the form of
bentonite used. Finely divided forms of bentonieerally require less
time for hydration, if properly mixed.

Dry bentonite pellets or chips may be placed diyento the annular
space below water, where a short section of anspkee, up to 10 feet in
length, is to be sealed. Care shall be taken teepiebridging during the
placement of bentonite seal material.

(F) Radial Thickness of Sea minimum of two inches of sealing material shzdl
maintained between all casings and the boreholk wigtin the interval to be
sealed, except where temporary conductor casingptdre removed, as noted in
Subsection B, above. A minimum of two inches ofisgamaterial shall also be
maintained between each casing, such as permasrahictor casing, well casing,
gravel fill pipes, etc., in a borehole within thtgrval to be sealed, unless otherwise
approved by the enforcing agency. Additional sl be provided, where
needed, for casings to be properly centralizedspaded and allow the use of a
tremie pipe during well construction (if requiredypecially for deeper wells.

(F) Placement of Seal.

(1) ObstructionsAll loose cuttings, or other obstructions to seglshall
be removed from the annular space before placeaf¢hé annular seal.

(2) CentralizersWell casing shall be equipped with centering gside
‘centralizers' to ensure the 2-inch minimum rattiadkness of the annular
seal is at least maintained. Centralizers neeth@oised in cases where
the well casing is centered in the borehole duweti construction by use
of removable tools, such as hollow-stem augers.

The spacing of centralizers is normally dictatedh®/casing materials
used, the orientation and straightness of the lobeghnd the method used
to install the casing.

Centralizers shall be metal, plastic, or other degradable material.
Wood shall not be used as a centralizer materghti@lizers must be
positioned to allow the proper placement of seatiegerial around casing
within the interval to be sealed.

Any metallic component of a centralizer used witktatlic casing shall
consist of the same material as the casing. Metadintralizer components
shall meet the same metallurgical specificatiortsstandards as the
metallic casing to reduce the potential for galeararrosion of the casing.

(3) Foundation and Transition Seaispacker or similar retaining device,
or a small quantity of sealant that is allowedet san be placed at the
bottom of the interval to be sealed before finalisg operations begin to
form a foundation for the seal.

A transition seal, up to 5 feet in length, consgtof bentonite, is
sometimes placed in the annular space to sepdltatgpfck and cement-
based sealing materials. The transition seal cewept cement-based
sealing materials from infiltrating the filter pack short interval of fine-
grained sand, usually less than 2 feet in lengthpmetimes placed
between the filter pack and the bentonite transisieal to prevent
bentonite from entering the filter pack. Also, fisend is sometimes used
in place of bentonite as the transition seal maiteri

Fine-sized forms of bentonite, such as granulepamdier, are usually
employed for transition seals if a transition ssab be placed above the
water level in a well boring. Coarse forms of beit, such as pellets and
chips, are often used where a bentonite transstath is to be placed
below the water level.

Transition seals should be installed by use ofait pipe, or equivalent.
However, some forms of bentonite may tend to bridlgelog in a tremie

pipe.

Bentonite can be placed in dry form or as slurryuge in transition seals.
Water should be added to the bentonite transigah jsrior to the
placement of cement-based sealing materials wherbite is dry in the
borehole. Care should be exercised during the iaddif water to the
borehole to prevent displacing the bentonite.

Water should be added to bentonite at a ratio ofieb gallon for every 2
pounds of bentonite to allow for proper hydratidater added to
bentonite for hydration shall be of suitable qyedihd free of pollutants
and contaminants.

Sulfficient time should be allowed for bentonitens#ion seals to properly
hydrate before cement-based sealing materialslacegh Normally, %2 to
1 hour is required for proper hydration to occuctul time of hydration
is a function of site conditions.
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The top of the transition seal shall be soundezhture that no bridging A "sounding tube" taphole with plug, or similar ass (see Figure 6) for the

has occurred during placement. introduction of water level measuring devices shelbffixed to the casing of all
wells. For wells fitted with a "well cap"” the capadl have a removable plug for this

(4) Timing and Method of Placemeifithe annular space shall be sealed as purpose.

soon as practical after completion of drilling cstage of drilling. In no

case shall the annular space be left unsealedrdnge 14 days following

the installation of casing.

Sealing material shall be placed in one contingpesation from the
bottom of the interval to be sealed, to the tothefinterval. Where the
seal is more than 100 feet in length, the deepmtiop of the seal may be
installed first and allowed to set or partially.Sete deep initial seal shall
be no longer than 10 feet in length. The remaindéne seal shall be
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Sealing material shall be placed by methods (sa¢heuse of a tremie eHEEE alel
pipe or equivalent) that prevent freefall, bridgiong dilution of the sealing i ot e
material, or separation of sand or aggregate ftmrsealing material. |
Annular sealing materials shall not be installedriegfall unless the M
interval to be sealed is dry and no deeper thaie&below ground *B
surface. =

vl Flie et
(5) Groundwater FlowSpecial care shall be used to restrict the flow of 5'5-9:"".':53":“:.’".'::;“

groundwater into a well boring while placing maaérivhere subsurface
pressure causing the flow of water is significant.
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(6) Verification. It shall be verified that the volume of sealingtenal
placed at least equals or exceeds the volume sedied.

(7) PressurePressure required for placement of sealing mésestzall be
maintained long enough for cement-based sealingmaks to properly
set.
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SECTION 10. Surface Construction Features
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(A) Openings Openings into the top of the well which are desiyjto provide i | e
access to the well, i.e., for measuring, chlorimgtadding gravel, etc., shall be LIRE AR -.'i:._,.,.,-':.""-”' Cavm
protected against entrance of surface waters ergiormatter by installation of Bttt

watertight caps or plugs. Access openings desigmpédrmit the entrance or egress
of air or gas (air or casing vents) shall termiredieve the ground and above known
flood levels and shall be protected against theaane of foreign material by
installation of down-turned and screened "U" befsa@e Figures 6 and 7). Figure 7. SURFACE CONSTRUCTION FEATURES
COMMLINITY WATER SUPPLY WELL

All other openings (holes, crevices, cracks, eficgdll be sealed.
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Figure 6. TYPICAL SURFACE CONSTRUCTION FEATURES

(1) Where the pump is installed direct over the casing,
watertight seal (gasket) shall be placed betweemptimp head
and the pump base (slab), or a water-tight seak@ashall be
placed between the pump base and the rim of theg;as a
"well cap" shall be installed to close the annolaening

between the casing and the pump column pipe (gped-6 and
7).

(2) Where the pump is offset from the well or whare
submersible pump is used, the opening between ¢élieasing
and any pipes or cables which enter the well dimttlosed by a
watertight seal or "well cap".

(3) If the pump is not installed immediately othere is a
prolonged interruption in construction of the wellatertight
cover shall be installed at the top of the casing.

(4) A watertight seal or gasket shall be placedvbet the pump
discharge head and the discharge line; or, intkatef a
below-ground discharge, between the dischargeaige
discharge line (see Figures 6 and 7).

(5) BasesA concrete base or pad, sometimes called a pump
block or pump pedestal, shall be constructed atrgitsurface
around the top of the well casing and contact threukar seal,
unless the top of the casing is below ground sarfas provided
by Subsection (B), below.

The base shall be free of cracks, voids, or otigmificant defects likely

to prevent water tightness. Contacts between the &ad the annular seal,
and the base and the well casing, must be watdrdigd must not cause
the failure of the annular seal or well casing. Véheement-based annular
sealing material is used, the concrete base sbagbbred before the
annular seal has set, unless otherwise approvétetyEP.

The upper surface of the base shall slope away fnemvell casing. The
base shall extend at least two feet laterally lidiaéctions from the
outside of the well boring, unless otherwise apptly the DEP. The
base shall be a minimum of 4 inches thick.

A minimum base thickness of 4 inches is normallyeptable for small
diameter, single-user domestic wells. The baséitless should be
increased for larger wells. Shape and design remants for well pump
bases vary with the size, weight, and type of pmggiquipment to be
installed, engineering properties of the soil onahihe base is to be
placed, and local environmental conditions. A larggety of base
designs have been used. The Vertical Turbine Pusspdation has
developed a standard base design for large lineshtafne pumps. This
design consists of a square, concrete pump bassewdesign is
dependent on bearing weight and site soil charatitey.
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Where freezing conditions require the use of a&gdtladapter, and the well
casing and annular seal do not extend above greunface or into a pit or
vault, a concrete base or pad shall be constrast@dpermanent location
monument for the covered well. The base shall f&e8in length on each
side and 4 inches in thickness, unless otherwipeapd by the DEP. The
base shall have a lift-out section, or equivalengllow access to the well.
The lift-out shall facilitate inspection and repafrthe well.

(6) Where the well is to be gravel packed and tek@xtends to the
surface, a watertight cover shall be installed leetwthe conductor casing
and the inner casing (see also Section (9)(B)(8)Rigure 5).

(B) Well Pits or VaultsThe use of well pits, vaults, or equivalent featuto house
the top of a well casing below ground surface dhalavoided, if possible, because
of their susceptibility to the entrance of poor-ifyavater, contaminants, and
pollutants. Well pits or vaults can only be usedpproval is obtained from the
DEP. A substitute device, such as a pitless adapfeitiess adapter unit (a
variation), should almost always be used in pldae\ault or pit.

Pitless adapters and units were developed foruaeeas where prolonged freezing
occurs, and below ground (frost line) dischargescammon. Both the National
Sanitation Foundation and Water Systems Counci lokeveloped standards for the
manufacture and installation of pitless adaptedsianits. (See Appendix E,
Bibliography, Bulletin 74-81.)

If a pit or vault is used it shall be watertightiastructurally sound. The vault shall
extend from the top of the annular seal to at lgestind surface.

The vault shall contact the annular seal in a matmform a watertight and
structurally sound connection. Contacts betweerv#iudt and the annular seal, and
the vault and the well casing, if any, shall ndtda cause the failure of the well
casing or annular seal.

Where cement-based annular seal materials are thgedault shall be set into or
contact the annular seal material before it settess otherwise approved by the
DEP. If bentonite-based sealing material is usedhfe annular seal, the vault
should be set into the bentonite before it is faljyrated.

Cement-based sealing material shall be placed leetihe outer walls of the vault
and the excavation into which it is placed to famproper, structurally sound
foundation for the vault, and to seal the spaceden the vault and excavation.

The sealing material surrounding a vault shall estteom the top of the annular
seal to ground surface unless precluded in arefisexring. If cement-based sealing

material is used for both the annular seal andgplaee between the excavation and
vault, the sealing material shall be emplaced'aoatinuous pour'. In other words,
cement-based sealing material shall be placed kettie vault and excavation and
contact the cement-based annular seal before thdaarseal has set.

The vault cover or lid shall be watertight but $ladlbw the venting of gases. The

lid shall be fitted with a security device to pravenauthorized access. The outside
of the lid shall be clearly and permanently labéWATER WELL'. The vault and

its lid shall be strong enough to support vehictraffic where such traffic might
occur.

The top of the vault shall be set at, or abovedgso that drainage is away from the
vault. The top of the well casing contained witthie vault shall be covered in
accordance with requirements under Subsectionald)ye, so that water,
contaminants, and pollutants that may enter th& vallinot enter the well casing.
The cover shall be provided with a pressure reliefenting device for gases.

(C) Enclosure of Well and Appurtenancescommunity water supply wells, the
well and pump shall be located in a locked enclesarexclude access by
unauthorized persons.

(D) Pump Blowoff.When there is a blowoff or drain line from the gudischarge,

it shall be located above any known flood leveld protected against the possibility
of backsiphonage or backpressure. The blowoff aindme shall not be connected
to any sewer or storm drain except when connettedigh an air gap.

(E) Air Vents In community water supply wells to minimize thespibility of
contamination caused by the creation of a pardalum during pumping, a casing
vent shall be installed (Figure 7). In additionrétease air trapped in the pump
column when the pump is not running, air releasas/shall be installed (Figure 7).
Air vents are also recommended for other typesalfsrexcept those having jet
pump installations requiring positive pressure ghhtannot have a vent).

(F) Backflow PreventionAll pump discharge pipes not discharging or opgethe
atmosphere shall be equipped with an automaticdewi prevent backflow and/or
back siphonage into a well. Specific backflow preees shall have passed
laboratory and field evaluation tests performedtederally recognized testing
organization. Specific backflow prevention measaresrequired for drinking water
supply wells as prescribed below.

(1) Construction of backflow preventers

(a) Air-gap Separation. An Air-gap separation (ABall be at
least double the diameter of the supply pipe, medsuvertically
from the flood rim of the receiving vessel to thupgly pipe;

13



however, in no case shall this separation be kegs @ne inch.

(b) Double Check Valve Assembly. A required doutiieck
valve assembly (DC) shall, as a minimum, conforrthto
AWWA Standard C506-78 (R83) for Double Check Valype
Backflow Preventive Devices.

(c) Reduced Pressure Principle Backflow Preveriienice. A
required reduced pressure principle backflow prégardevice
(RP) shall, as a minimum, conform to the AWWA Statd
C506-78 (R83) for Reduced Pressure Principle TyaekBow
Prevention Devices.

(2) Location of Backflow Preventers

(a) Air-gap Separation. An air-gap separation shallocated as
close as practical to the user's connection anuiftig between
the user's connection and the receiving tank sleadintirely
visible unless otherwise approved in writing by teger
supplier and the health agency.

(b) Double Check Valve Assembly. A double checkgal
assembly shall be located as close as practithktaser's
connection and shall be installed above gradessible, and in
a manner where it is readily accessible for testimd
maintenance.

(c) Reduced Pressure Principle Backflow Preverifienice. A
reduced pressure principle backflow prevention ceghall be
located as close as practical to the user's caonemhd shall be
installed a minimum of twelve inches (12 ") abovedg and not
more than thirty-six inches (36 ") above grade raesfrom
the bottom of the device and with a minimum of teeihches
(12 ") side clearance.

(3) Type of Backflow Protection Required

Sewage and Hazardous Substances

(a) Premises where there are waste water pumpigran
treatment plants and there is no interconnectidh thie potable
water system. This does not include a single-faneisidence
that has a sewage lift pump. An AG is required,@RP maybe
provided in lieu of an AG if approved by the heatfency and
water supplier.

(b)Premises where hazardous materials are hanukayi
manner in which the substances may enter the poteditier
system. This does not include a single-family res@k that has
a sewage lift pump. An AG is required but a RP ey
provided in lieu of an AG if approved by the healtfency and
water supplier.

(c) Premises where there are irrigation systensvititich
fertilizers, herbicides, or pesticides are, or baninjected. RG
required.

Auxiliary Water Supplies

(a) Premises where there is an unapproved auxiNater
supply, which is interconnected with the public evagystem.
An AP is required. A RP or DC may be providedi@ulof an
AG if approved by the health agency and water sappl

(b) Premises where there is an unapproved auxilaitgr
supply and there are no interconnections with titdip water
system. An RP is required a DC may be providdkinof a
RP | approved by the health agency and the watgglisu.

Recycled water

(a) Premises where the public water system is tesed
supplement the recycled water supply, an AG isirequ

(b) Premises where recycled water is used, otlaer ds
allowed in paragraph (c) below, and there is nergdnnection
with the potable water system, an RP is required

(c) Residences using recycled water for landsaajgaiion as
part of an approved dual plumbed use area reduirage of a
DC. If the water supplier is also the suppliethaf recycled
water , an alternative backflow protection plart ihaludes an
annual inspection an annual shutdown test of tbycted water
and potable water systems.

Fire Protection Systems

(a) Premises where the fire system is directly Beggrom the
public water system and there is and unapproveiayxwvater
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supply on or to the premises (not interconnectedC is
required

(b) Premises where the fire system is supplied fiteerpublic
water system and interconnected with an unappraueadiary
water supply, an AG is required. A RP may be miediin lieu
of an AG if approve by health agency and water Bepp

(c) Premises where the fire system is supplied fiteerpublic
water system and where either elevated storags tamfice
pumps which take suction from private reservoirtaoks are
used, a DC is required.

(d) Buildings where the fire system is suppliechirthe public
water system and where recycled water is used@parate
piping system within the same building, a DC isuieed.

Dockside watering points and marine facilities

(a) Pier hydrants for supplying water to vessetsafoy purpose
require an RP.

(b) Premises where there are marine facilitiesRBns required.

Premises where entry is restricted so that inspestior cross
connections cannot be made with sufficient frequenat
sufficiently short notice to insure that they da exist, and RP
is required

Premises where there is a repeated history of ecossmections
being established or re-established, an RP is negli

(4) Testing and Maintenance of Backflow Preventors

(a) The water supplier shall assure that adequatetemance
and periodic testing are provided by the water tsensure
their proper operation.

(b) Backflow preventers shall be tested by persdms have
demonstrated their competency in testing of thesicds to the
water supplier or health agency.

(c) Backflow preventers shall be tested at leastially or more
frequently if determined to be necessary by thétihhemency or
water supplier. When devices are found to be diefedhey

shall be repaired or replaced in accordance wilptiovisions
of this Chapter.

(d) Backflow preventers shall be tested immediadéigr they
are installed, relocated or repaired and not platsérvice
unless they are functioning as required.

(e) The water supplier shall notify the water usben testing of
backflow preventers is needed. The notice shaliatorthe date
when the test must be completed.

(f) Reports of testing and maintenance shall bentaaied by
the water supplier for a minimum of three years.

Irrigation well systems, including those used fordscape irrigation, and
other well systems that employ, or which have beedified to employ,
chemical feeders or injectors shall be equippet wibackflow prevention
device(s) approved by the DEP.

SECTION 11. Disinfection and Other Sanitary Requirements

(A) Disinfection All wells producing water for domestic use (igrinking or food
processing) shall be disinfected following condiarg repair, or when work is done
on the pump, before the well is placed in service.

(B) Gravel.Gravel used in gravel-packed wells shall come fob@an sources and
should be thoroughly washed before being placéddmwell. Gravel purchased
from a supplier should be washed at the pit ortgdaior to delivery to the well site.

(C) During placement of the gravel in the annufsce disinfectants (usually
calcium hypochlorite in tablet or granular formp#itbe added to the gravel at a
uniform rate (two tablets per cubic foot or one pdof the granular form per cubic
yard).

(D) Lubricants Mud and water used as a drilling lubricant shelftee from sewage
contamination. Oil and water used for lubricatidth® pump and pump bearing
shall also be free from contamination.

SECTION 12. Casing

(A) Casing MaterialRequirements pertaining to well casing are to iesbat the
casing will perform the functions for which it isigned, i.e., to maintain the hole
by preventing its walls from collapsing, to proviaehannel for the conveyance of
the water, and to provide a measure of protectiothfe quality of the water
pumped.
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ix. AWWA C200, "AWWA Standard for

(1)Well casing shall be strong and tough enougtesést the force Steel Water Pipe 6 Inches and Larger".
imposed on it during installation and those forgbich can normally be
expected after installation. (b) Structural SteelThis material shall meet one of the
following specifications of the American Society fbesting and
(2) Steel is the material most frequently usedifell casing, Materials, including the latest revision thereof:
especially in drilled wells. The thickness of stestd for well
casing shall be selected in accordance with gosijde i. ASTM A36, "Standard Specification for Structural
practices applied with due consideration to condgiat the site Steel".
of the well. There are three principal classifioat of steel
materials used for water well casing, and all aeeptable for ii. ASTM A242, "Standard Specification for High
use so long as they meet the following conditions. Strength Low Alloy Structural Steel".

(a) Standard and line pip€his material shall meet
one of the following specifications, including tla¢est
revision thereof:

i. API Std. 5L, "Specification for Line Pipe".

ii. API Std. 5LX, "Specification for High-
Test Line Pipe".

iii. ASTM A53, "Standard Specification for
Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated Welded and Seamless".

iv. ASTM A120, "Standard Specification for
Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated (Galvanized) Welded and Seamless,
for Ordinary Uses".

v. ASTM A134, "Standard Specification for
Electric-Fusion (Arc)-Welded Steel Pipe
(sizes NPS 16 and over)".

vi. ASTM A135, "Standard Specification for
Electric-Resistance-Welded Steel Pipe".

vii. ASTM A139, "Standard Specification
for Electric-Fusion (Arc)-Welded Steel Pipe
(sizes 4 inches and over)".

viii. ASTM A211, "Standard Specification
for Spiral-Welded Steel or Iron Pipe".

iii. ASTM A283, "Standard Specification for Low and
Intermediate Tensile Strength Carbon Steel Pldtes o
Structural Quality.

iv. ASTM A441, "Tentative Specification for High-
Strength Low Alloy Structural Manganese Vanadium
Steel".

v. ASTM A570, "Standard Specification for Hot-
Rolled Carbon Steel Sheet and Strip, Structural

Quality".

(c) High strength carbon steel sheets referredhbiy t
manufacturers and fabricators as "well casing 'stéel
present, there are no standard specifications coincethis
material. However, the major steel producers market
products whose chemical and physical propertiesjaite
similar. Each sheet of material shall contain miirkings
which will identify the manufacturer and specifyattihe
material is well casing steel which complies while t
chemical and physical properties published by the
manufacturer.

(d) Stainless steel casing shall meet the provésidn
ASTM A409, "Standard Specification for Welded Large
Diameter Austenitic Steel Pipe for Corrosive orliig
Temperature Service".

(3) Plastic.Two basic types of plastic are commonly used fastic well
casing: thermoplastics and thermosets. Thermopsastiften with the
application of heat and reharden when cooled. Thplastics can be
reformed repeatedly using heat and sometimes caxpentedly deform.
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Attention should be given to the effect of heatleermoplastic casing
from the setting and curing of cement. Additioniakdssion on sealing
material and heat generation is in Section 9(ERliBg Material'.

Thermoplastics used for well casing include ABSmitrile butadiene
styrene), PVC (polyvinyl chloride), and SR (styrenbber). PVC is the
most frequently used thermoplastic well casing &hifGrnia. Styrene
rubber is seldom used.

Unlike thermoplastics, thermoset plastics cannaeff@med after
heating. The molecules of thermoset plastic atedeeng manufacturing
by heat, chemical action, or a combination of bdtie thermoset plastic
most commonly used for well casing is fiberglass.

(a)ThermoplasticsThermoplastic well casing shall meet the
requirements of ASTM F480. Standard Specificatmm f
Thermoplastic Well Casing Pipe and Couplings Made i
Standard Dimension Ratios (SDR), SCH 40 and SCH 80,
including the latest revision thereof. (Note: Avdinsion ratio' is
the ratio of pipe diameter to pipe wall thickness.)

Pipe made in Schedule 40 and 80 wall thicknesse: pipe
designated according to certain pressure classdfitaare listed
in ASTM F480, as well as casing specials referentie
following ASTM specifications:

(i) ABS Pipe. ASTM D1527, Standard Specification
for Acrylonitrile- Butadiene-Styrene (ABS) Plastic
Pipe, Schedules 40 and 80.

(ii) PVC Pipe. ASTM D1785, Standard Specification
for (Poly Vinyl Chloride) (PVC) Plastic Pipe,
Schedules 40, 80, and 120.

(iii) Pressure-Rated PVC Pipe. ASTM D2241,
Standard Specifications for Poly (Vinyl Chloride)
(PVC) Pressure-Rated Pipe (SDR Series).

Thermoplastic well casing that may be subject to
significant impact stress during or after instadiat

shall meet or exceed the requirements for impact
resistance classification set forth in Sectiond.5
ASTM F480. Casing that may be subject to significan
impact forces includes, but is not limited to; casi

that is installed in large diameter, deep borehard

casing through which drilling tools pass following
installation of the casing in a borehole.

(b) Thermoset Plastic¥hermoset casing material shall meet the
following specifications, as applicable, includithg latest
revisions thereof:

(i) Filament Wound Resin Pipe. ASTM D2996,
Standard Specification for Filament Wound
Reinforced Thermosetting Resin Pipe.

(i) Centrifugally Cast Resin Pipe. ASTM D2997,
Standard Specification for Centrifugally Cast
Reinforced Thermosetting Resin Pipe.

(iii) Reinforced Plastic Mortar Pressure Pipe. ASTM
D3517, Standard Specification for Reinforced Ptasti
Mortar Pressure Pipe.

(iv) Glass Fiber Reinforced Resin Pressure Pipe.
AWWA C950, AWWA Standards for Glass-Fiber-
Reinforced Thermosetting-Resin Pressure Pipe.

(c) Drinking Water SupplyAll plastic casing used for drinking
water supply wells, including community supply weetid
individual domestic wells, shall meet the provis@f National
Sanitation Foundation Standard No. 14, Plasticigipi
Components and related Materials and any revisierebf. The
casing shall be marked or labeled following requieats in
NSF Standard No. 14. Standard No. 14 includes the
requirements of ASTM F480.

(d) Storage, Handling, and TransportatiBtastic casing shall
not be stored in direct sunlight or subjected ézhing
temperatures for extended periods of time. Plastsing shall
be stored, handled, and transported in a manneprtéeents
excessive mechanical stress. Casing shall be pedtéom
sagging and bending, severe impacts and loadqatedtially
harmful chemicals.

(e) Large Diameter Well8ecause large diameter plastic casing
has not been used extensively at depths excee@h{eBt,
special care shall be exercised with its use i aeglls.
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(4) Concrete pipe used for casing should conforthédollowing
specifications, including the latest revision tlodre

(a) ASTM C14, "Standard Specifications for Conci&ésver,
Storm Drain, and Culvert Pipe".

(b) ASTM C76, "Standard Specifications for Reinfeic
Concrete Sewer, Storm Drain, and Culvert Pipe".

(c) AWWA C300, "AWWA Standard for Reinforced Contzre
Pressure Pipe Steel Cylinder Type, for Water areOt
Liquids".

(d) AWWA C301, "AWWA Standard for Prestressed Ceter
Pressure Pipe Steel, Cylinder Type, for Water atietO
Liquids".

(5) Unacceptable Casing Materia®alvanized sheet metal pipe such as
‘downspout' tile pipe, or natural wood shall notuised as well casing.

(6) Other MaterialsMaterials in addition to those described above bwy
used as well casing, subject to enforcing agenpyasal.

(B) Casing InstallationAll well casing shall be assembled and installétth w
sufficient care to prevent damage to casing sextom joints. All casing joints
above intervals if perforations or screen shalagertight. Any perforations shall
be below the depths specified in Section 9(A), aov

Casing shall be equipped with centering guidesenttalizers' to ensure the even
radial thickness of the annular seal and filterkpac

(1) Metal CasingMetallic casing may be joined by welds, threads, o
threaded couplings. Welding shall be accomplisheatcordance with the
standards of the American Welding Society or thetmecent revision of
the American Society of Mechanical Engineers Bdilenstruction Code.
Metallic casing shall be equipped with a 'driveestad the lower end if it
is driven into place.

(2) Plastic CasingPRlastic casing may be joined by solvent welding or
mechanically joined by threads or other means, i#ipg on the type of
material and its fabrication. Solvent cement usedblvent welding shall
meet specifications for the type of plastic casisgd. Solvent cement
shall be applied in accordance with solvent anthgamanufacturer
instructions. Particular attention shall be giverinistructions pertaining to
required setting time for joints to develop stréngt

The following specifications for solvent cementsl gmints for PVC
casing shall be met, including the latest revisibreseof:

(2) ASTM D2564Standard Specification for Solvent Cements
for Poly (Vinyl Chloride) (PVC) Plastic Pipe andtiigs.

(b) ASTM D2855Standard Practice for Making Solvent-
Cemented Joints with Poly (Vinyl Chloride) (PVCpPiand
Fittings.

Plastic casing or screen shall not be subjectest¢essive stress during
installation and shall not be driven into placereCshall be taken to ensure
that plastic casing and joints are not subjectezkt@ssive heat from
cement-based sealing material.

A specifically designed adapter shall be useditoftastic casing to
metallic casing or screen.

SECTION 13. Sealing-off Strata

In areas where a well penetrates more than onéeagaind one or more of the
aquifers contains water that, if allowed to mixsirfficient quantity, will result in a
significant deterioration of the quality of waterthe other aquifer(s) or the quality
of water produced, the strata producing such poatiy water shall be sealed off to
prevent entrance of the water into the well onitgration to other aquifer(s).

(A) Strata producing the undesirable quality wateall be sealed off by placing
impervious material opposite the strata and opedki confining formation(s). (See
Figure 8.) The seal shall extend above and belevsttata no less than 10 feet even
should the confining formation be less than 10 fe¢hickness. In the case of
"bottom" waters, the seal shall extend 10 feehénupward direction. The sealing
material shall fill the annular space between thsrg and the wall of the drilled
hole in the interval to be sealed, and the surrmgndoid spaces which might
absorb the sealing material. The sealing matehmill be placed from the bottom to
the top of the interval to be sealed.

In areas where deep subsidence may occur prowshigihbe made for maintaining
the integrity of the annular seal in the eventulfsdence. Such preventive
measures may include the installation of a "sleeve'lip joint" in the casing,
which will allow vertical movement in the casingthdut its collapse.

(B) Sealing material shall consist of neat cemestent grout, or bentonite clay
(see Section 9(E) for description of the variousemals).

(C) Sealing shall be accomplished by a method agorby the enforcing agency.
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SECTION 14. Well Development

Development, redevelopment, or reconditioning afedl shall be performed with
care, by method that will not damage the well streesor destroy natural barriers to
the movement of poor quality water, pollutants, aodtaminants.

Acceptable well development, redevelopment, ormditmning methods include:

e Overpumping;
*  Surging or swabbing by use of 'plungers’;

i e Surging with compressed air;
: *  Backwashing or surging by alternately starting staghping a pump;
ot casing g e »  Jetting with water;
HooR ¢ Introducing specifically-formulated chemicals irgavell; and,
ALITY k . .
s & T «  Combinations of the above.
: 2 FROGUCTION CASING~,
W Hydraulic fracturing (hydrofracturing) is sometinmess acceptable well development
; - B = SHOE and redevelopment method when properly performedd@uality water shall be
o INPERYIOUS MATERIAL . . .. . . . .
’”"J. : used in hydrofracturing. The water shall be disitéd prior to introduction into a
IMPERYIOUS = L well. Material used as 'propping’ agents shallrbe df pollutants and contaminants,
RETERAL * E;l ia’ "” shall be compatible with the use of a well, andldf@thoroughly washed and
‘.} b H B disinfected prior to placement in a well.
q B FOOR QuALITY doseu
5000  E = Development, redevelopment, or reconditioning by afsspecially designed
H Bl GRAVEL g : . R
L erl ¢ I % Py [ —— .;.-,..j_ o explosive charges is in some cases, another atdeptevelopment method.
f & MATERAL Bl B ; ; ;
3 q Explosives shall be used with special care to prestamage to the well structure
3 4900 £ and to any natural barriers to the movement of pp@lity water, pollutants, and
QUALITY il g . . .
WATER ool e contaminants. Explosives shall only be used by gnigptrained personnel.
INPERVIOUS NATERIAL 3
peeves 1 B Wells subjected to chemicals or explosives duriegetbpment, redevelopment, or
ey G . reconditioning operations shall be thoroughly puchfzeremove such agents and
i F residues immediately after the completion of openat Chemicals, water, and

other wastes removed from the well shall be dispagén accordance with
applicable local, State, and federal requiremérite. DEP should be contacted
regarding the proper disposal of waste.

SECTION 15. Water Quality Sampling

Figure 8. SEALING-OFF STRATA

The requirements to be followed with respect toawgtiality sampling are:

(A) Community Water Supply Wells and Certain IndiztWells. The water from
all community water supply wells and industrial iselhich provide water for use
in food processing shall be sampled immediatelpfahg development and
disinfection, and appropriate analysis made. Ramhesregulations governing the
constituents to be tested, type of testing, etccdonmunity water supply systems
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are regulated and enforced by EPA through the Pittiter System Supervision
(PWWS) program. Currently regulated contamingmt¢ential health effects, and
sources of contaminants can be found in the USER#onal Primary Drinking
Water Standards, which lists the legally enforceatndards that apply to public
water systems as well as National Secondary DrinWifater Regulations, the non-
enforceable guidelines regulating contaminantsrifeat cause cosmetic or aesthetic
effects in drinking water. Water analysis shalpeeformed by a laboratory
certified by an accredited laboratory. The labarashould be able to provide a
valid Environmental laboratory Accreditation progréELAP) or National
laboratory accreditation program (NLAP) number.dpy of the laboratory analysis
shall be forwarded to the DEP and EPA. ApprovahefEPA must be obtained
before the well is put into use.

Except where there is free discharge from the p(ihdd is, there is no direct
connection to the water delivery system such asgomp), a sample tap (see Figure
7) shall be provided on the discharge line sower representative of the water in
the well may be drawn for laboratory analysis. Tgeshall be located so as to
prevent back siphonage to the pump discharge wieepump is shut off (e.g., on

the system side of the check valve).

(B) Other Types of WellsTo determine the quality of water produced by & nesll
it should be sampled immediately following constimrt and development.
Appropriate analyses shall be made based upomtieded uses of the water.

SECTION 16. Special Provisionsfor Large Diameter Shallow Wells

(A) Use as Community Water Supply WelBecause shallow groundwaters are
often of poor quality and because they are easityaminated, the use of bored or
dug wells, or wells less than 50 feet deep, to id®eommunity water supplies shall
be avoided (unless there is no other feasible miearbtaining water). When used
for this purpose, these wells shall be locate@astl 2,000 feet from any
underground sewage disposal facility.

(B) Bored Wells All bored wells shall be cased with concrete pipsteel casing
whose joints are water-tight from 6 inches abowegtound surface to the depths
specified in Section 9(A). Except where corrugatebl pipe is used as casing, the
minimum thickness of the surrounding concrete skall be 3 inches. Where
corrugated steel pipe is employed, the joints atevatertight and a thicker annular
seal (no less than 6 inches) shall be installed.

(C) Dug Wells All dug wells shall be "curbed" with a watertightrbing extending
from above the ground surface to the depths sp€difi Section 9(A). The curbing
shall be of concrete poured-in-place or of caseithér precast concrete pipe or
steel) surrounded on the outside by concrete.

If the curbing is to be made of concrete, pouregiace, it shall not be less than 6
inches thick. If precast concrete pipe or stedihcgis used as part of the curbing,
the space between the wall of the hole and thegasiall be filled with concrete to
the depths specified in Section 9(A). The minimhiakness of the surrounding
concrete shall be 3 inches.

(D) Casing MaterialEither steel (including corrugated steel pipegancrete may
be used for casing bored or dug wells. Corrugaliegiiaum pipe is not
recommended for use as casing.

(1) Steel used in the manufacture of casing foed@nd dug wells should
conform to the specifications for casing materiedatibed in Section 12.
Minimum thickness of steel casing for bored and deds shall be:

U.S. Standard Gage
or Plate Thickness

Diameter (inches)

18 8 gage
24 1/4 inch
30 1/4 inch
36 1/4 inch
42 1/4 inch
48 1/4 inch

(2) Corrugated steel pipe used as casing shall theeipecifications
(including the latest revision) of ASTM A444, "Sttard Specification for
Steel Sheet, Zinc Coated (Galvanized) by the HOF-Biocess for
Culverts and Under- drains". The minimum thicknessheet used shalll
be 0.109 inch.

(3) Concrete casing can consist of either poureglace concrete or
precast concrete pipe. Poured-in-place concretedie sufficiently
strong to withstand the earth and water pressumpsesed on it during, as
well as after, construction. It should be propedinforced with steel to
furnish tensile strength and to resist cracking), iashould be free from
honeycombing or other defects likely to impair #dlity of the concrete
structure to remain watertight. Aggregate smallugioto place without
"bridging" should be used. Poured-in-place concsktl be "Class A" (6
sacks of Portland cement per cubic yard) or "CBs& sacks per cubic
yard).

Precast concrete pipe is usually composed of ctsdres from 1 to 6

feet in diameter and approximately 3 to 8 feet Ioh@serve satisfactorily
as casing, these rings should be free of blemistatsvould impair their
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strength or serviceability. Concrete pipe shallfoom to the
specifications listed in Section 12(A)(4).

(E) CoversAll bored and dug wells shall be provided withtusturally sound,
watertight, cover made of concrete or steel.

SECTION 17. Special Provisionsfor Driven Wdlls (" Well Points")

(A) If the well is to be used as an individual datiewell, an oversize hole with a
diameter at least 3 inches greater than the diarokthe pipe shall be constructed
to a depth of 6 feet and the annular space ardwndipe shall be filled with neat
cement, cement grout, or bentonite mud.

(B) The minimum wall thickness of steel drive pgiall not be less than 0.140 inch.

(C) Well points made of thermoplastic materialsitdHaot be driven but jetted or
washed into place.

SECTION 18. Rehabilitation, Repair, and Deepening of Wells

(A) Rehabilitation is the treatment of a well byeahical or mechanical means (or
both) to recover lost production caused by inctigteor clogging of screens or the
formation immediately adjacent to the well. Thddaling methods used for
rehabilitating a well when done with care are ataigle: (1) introduction of
chemicals designed for this purpose, (2) surgingd®yof compressed air, (3)
backwashing or surging by alternately startingtopging the pump, (4) jetting with
water, (5) sonic cleaning, (6) vibratory explosivasd (7) combinations of these.
Methods which produce an explosion (in additioth®use of vibratory explosives
mentioned above) are also acceptable provided, hewthey are used with great
care, particularly where aquifers are separatedistinct barriers to the movement
of groundwater.

In those cases where chemicals or explosives hesre bsed, the well shall be
pumped until all traces of them have been removed.

(B) In the repair of wells, material used for casghall meet the requirements of
Section 12 "Casing" of these provisions. In additthe requirements of Section 11,
Subsection A "Disinfection" and, when applicablect®n 13 "Sealing-off Strata"
shall be followed.

(C) Where wells are to be deepened, the requirenudr&ection 11, Section 12,
Section 13, Section 14, and Section 15 of theselatds shall be followed.

SECTION 19. Temporary Cover

Whenever there is an interruption in work on thdél ech as overnight shutdown,
during inclement weather, or waiting periods regdifor the setting up of sealing
materials, for tests, for installation of the purafg,., the well opening shall be
closed with a cover to prevent the introductiomedlesirable material into the well
and to insure the public safety. The cover shaliédd in place or "weighted-down"
in such a manner that it cannot be removed excitbtthe aid of equipment or
through the use of tools.

During prolonged interruptions (i.e., one week are), a semipermanent cover
shall be installed. For wells cased with steetealscover, tack- welded to the top of
the casing, is adequate.

SECTION 20. Purpose of Destruction

A well that is no longer useful (including expldcat and test holes) must be
destroyed in order to: (1) Assure that the grourtdmnsupply is protected and
preserved for further use; and (2) Eliminate theeptial physical hazard.

SECTION 21. Definition of " Abandoned" Wdll

A well is considered ‘abandoned' or permanentlgtina if it has not been used for
one year, unless the owner demonstrates intergiase the well again. The well
owner shall properly maintain an inactive well &glence of intention for future
use in such a way that the following requiremengsnaet:

(A) The well shall not allow impairment of the gitylof water within the well and
groundwater encountered by the well.

(B) The top of the well or well casing shall be yided with a cover, that is secured
by a lock or by other means to prevent its remoxtilout the use of equipment or
tools, to prevent unauthorized access, to preveafety hazard to humans and
animals, and to prevent illegal disposal of wastdke well. The cover shall be
watertight where the top of the well casing or othaface openings to the well are
below ground level, such as in a vault or belomimdevels of flooding. The cover
shall be watertight if the well is inactive for neathan five consecutive years. A
pump or motor, angle drive, or other surface featfra well, when in compliance
with the above provisions, shall suffice as a cover

(C) The well shall be marked so as to be easilplhisand located, and labeled so as
to be easily identified as a well.

(D) The area surrounding the well shall be keparcte# brush, debris, and waste
materials.
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If a pump has been temporarily removed for repaneplacement, the well shall not
be considered 'abandoned' if the above conditimmsat. The well shall be
adequately covered to prevent injury to peopleamichals and to prevent the
entrance of foreign material, surface water, palits, or contaminants into the well
during the pump repair period.

SECTION 22. General Requirement

All "abandoned" wells and exploration or test halkall be destroyed. The
objective of destruction is to restore as nearlp@ssible those subsurface
conditions which existed before the well was carstrd taking into account also
changes, if any, which have occurred since the tifrenstruction. (For example,
an aquifer which may have produced good qualityewat one time but which now
produces water of inferior quality, such as a alagjuifer that has been invaded by
seawater.)

Destruction of a well shall consist of the compliteng of the well in accordance
with the procedures described in Section 23 (faithg)

SECTION 23. Requirementsfor Destroying Wells

(A) Preliminary Work. Before the well is destroyédshall be investigated to
determine its condition, details of constructiomd avhether there are obstructions
that will interfere with the process of filling aséaling. This may include the use of
downhole television and photography for visual ecdpn of the well.

(1) ObstructionsThe well shall be cleaned, as needed, so that all
undesirable materials, including obstructions il and sealing, debris,
oil from oil-lubricated pumps, or pollutants anchtaminants that could
interfere with well destruction are removed forpaisal.

The enforcing DEP shall be notified as soon asiplesg pollutants and
contaminants are known or suspected to be in atovek destroyed. Well
destruction operations may then proceed only aagpipeoval of the DEP.

The DEP should be contacted to determine requiresnienproper
disposal of materials removed from a well to berdged.

(2) Where necessary, to ensure that sealing mifissanot only the well
casing but also any annular space or nearby vaitiénvthe zone(s) to be
sealed, the casing should be perforated or othemuisctured.

(3) In some wells, it may be necessary or desirbfemove a part of the
casing. However, in many instances this can be doheas the well is

filled. For dug wells, as much of the lining as gibte (or safe) should be
removed prior to filling.
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(B) Filling and Sealing Condition§ollowing are requirements to be observed when

certain conditions are encountered:

(1) Wells situated in unconsolidated material inuagonfined

groundwater zondn all cases the upper 20 feet of the well shaltealed
with suitable sealing material and the remaindehefwell shall be filled
with suitable fill, or sealing material. (See Figl®A, of Bulletin 74- 81.)

(2) Well penetrating several aquifers or formatidnsall cases the upper
20 feet of the well shall be sealed with impervimueterial.

In areas where the interchange of water betweeifieagjwill result in a
significant deterioration of the quality of waterane or more aquifers, or
will result in a loss of artesian pressure, the wledll be filled and sealed
S0 as to prevent such interchange. Sand or otfitabklinorganic
material may be placed opposite the producing acgidnd other
formations where impervious sealing material isnequired. To prevent
the vertical movement of water from the produciogrfation, impervious
material must be placed opposite confining fornmegtiabove and below
the producing formations for a distance of 10 f@etnore. The formation
producing the deleterious water shall be sealegldiging impervious
material opposite the formation, and opposite th#ining formations for
a sufficient vertical distance (but no less tharfei) in both directions, or
in the case of "bottom" waters, in the upward dicec (See Figure 9B.)

In locations where interchange is in no way detritak suitable inorganic
material may be placed opposite the formations tpateel. When the
boundaries of the various formations are unknowarreate layers of
impervious and pervious material shall be placethéwell.

(3) Well penetrating creviced or fractured rotflcreviced or fractured

rock formations are encountered just below theaserfthe portions of the
well opposite this formation shall be sealed wigaincement, sand-cement
grout, or concrete. If these formations extendasiderable depth,
alternate layers of coarse stone and cement graanerete may be used
to fill the well. Fine grained material shall nat bsed as fill material for
creviced or fractured rock formations.

(4) Well in noncreviced, consolidated formatidie upper 20 feet of a
well in a noncreviced, consolidated formation shalffilled with
impervious material. The remainder of the well rhayfilled with clay or
other suitable inorganic material.

(5) Well penetrating specific aquifers, local cdiadis. Under certain local
conditions, the enforcing agency may require thatgic aquifers or
formations be sealed off during destruction ofviredi.

(A)Placement of MaterialThe following requirements shall be observed acjig

fill or sealing material in wells to be destroyed:

(1) The well shall be filled with the appropriataterial (as described in
Subsection (D) of this section) from the bottonthsf well up.

(2) Where neat cement grout, sand-cement grogprerete is used, it
shall be poured in one continuous operation.

(3) Sealing material shall be placed in the inteovantervals to be sealed
by methods that prevent free fall, dilution, anddeparation of aggregate
from cementing materials.

(4) Where the head (pressure) producing flow istgispecial care and
methods must be used to restrict the flow whileipigthe sealing
material. In such cases, the casing must be peefbapposite the area to
be sealed and the sealing material forced out ymm@ssure into the
surrounding formation.

(5) In destroying gravel-packed wells, the casinglisoe perforated or
otherwise punctured opposite the area to be seBfedsealing material
shall then be placed within the casing, complefiligg the portion
adjacent to the area to be sealed and then forgashder pressure into
the gravel envelope.

(6)When pressure is applied to force sealing neltario the annular
space, the pressure shall be maintained for aHesfgtme sufficient for
the cementing mixture to set.

(7) To assure that the well is filled and there b@sn no jamming or
"bridging" of the material, verification shall beagte that the volume of
material placed in the well installation at leagti@s the volume of the
empty hole.

(D) Materials.Requirements for sealing and fill materials aréollews:

(1) Impervious Sealing Materialslo material is completely impervious.
However, sealing materials shall have such low eatiiity that the
volume of water passing through them is of smafiseguence.
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Suitable impervious materials include neat cenmearid-cement grout,
concrete, and bentonite clay, all of which are dbed in Section 9,
Subsection (E), "Sealing Material" of these stadgaand well-
proportioned mixes of silts, sands, and clays éonent), and native soils
that have a coefficient of permeability of lesstti® feet per year. Used
drilling muds are not acceptable.

(2) Filler Material Many materials are suitable for use as a filler in
destroying wells. These include clay, silt, sarrdygl, crushed stone,
native soils, mixtures of the aforementioned tyjpes| those described in
the preceding paragraph. Material containing oramatter shall not be
used.

(E) Additional Requirements for Wells in Urban Asebn incorporated areas or
unincorporated areas developed for multiple habitato make further use of the
well site, the following additional requirements shbe met (see Figure 9C):

(1) A hole shall be excavated around the well @asina depth of 5 feet
below the ground surface and the well casing remhdéwe¢he bottom of the
excavation.

(2) The sealing material used for the upper pontibtine well shall be
allowed to spill over into the excavation to formap.

(3) After the well has been properly filled, inclog sufficient time for
sealing material in the excavation to set, the exitan shall be filled with
native soil.

(F) Temporary CoveDuring periods when no work is being done on tied,v8uch
as overnight or while waiting for sealing matet@ket, the well and surrounding
excavation, if any, shall be covered. The covell fleasufficiently strong and well
enough anchored to prevent the introduction ofifprenaterial into the well and to
protect the public from a potentially hazardousation.

CHAPTER 3. ENFORCEMENT PROGRAM AND
ADMINISTRATIVE PROCEDURES

SECTION 1. Enforcement Program

(A) Enforcement Policytt is the policy of the Department of Environménta
Protection to encourage informal, practical, resaknt resolution of alleged
violations and actions needed to prevent damagatzheria resource or harm to
the health, safety, or welfare of the Rancheriaupatfon. It is also the policy of the

Department Environmental Protection, consistent Wit principles of due process,
to provide effective procedures for enforcement.

(B) Enforcement Agencyfhe Department of Environmental Protection shall be
responsible for enforcing the provisions of thisl€o Specifically, the Tribal
Department of Environmental Protection shall cotdueestigations when a
complaint is received by the Tribal Water Qualityn@ol Officer, or where the
Tribal Water Quality Control Officer or other Tribdepartment believes that a
violation of this Ordinance has occurred.

(C) Enforcement ActivitiesWhere a written and verified complaint shall Hedi
with the Tribal Water Quality Control Officer aneviewed by the Department of
Environmental Protection alleging that, or where Tmibal-Water Quality Control
Officer shall have cause to believe that, any persweiolating any condition of this
code, the Department of Environmental Protectiail slause a prompt
investigation to be made.

(D) Notice of Violation; Cease and Desist Ord#rthe Department of
Environmental Protection finds after an investigatpursuant to Section © of this
Ordinance that a violation of any regulation ormpi¢rcondition exists, the
Department of Environmental Protection shall prdynpotify both the alleged
violator and the Board of Directors in writing.

In the case of an apparent violation of this Ordoea the Department of
Environmental Protection is authorized to issueotide of Violation to the
person(s) apparently responsible for the violatéord, if the apparent violation
occurred on property owned by a person other thamlieged violator, a Notice of
Violation shall also be issued to the landowner.

In the case of a continuing violation or a threatkwiolation, the Department of
Environmental Protection is authorized to issueease and Desist Order to prevent
the violation from continuing or occurring.

Failure to comply with a Cease and Desist Ordelt sbastitute a violation of this
Ordinance. Both a Notice of Violation and Ceasg Basist Order may be issued
for a single incident. A Notice of Violation withclude a Summons to appear
before the Board of Directors at an enforcementihgat a specified time and date,
and shall advise the alleged violator that faillor@appear may result in the
imposition of civil penalties.

If a Cease and Desist Order is issued without anrapanying Notice of Violation,
the Order will inform the recipient that failure comply with the Order will
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constitute a violation of this Ordinance which wakult in the issuance of a Notice
of Violation and may result in the imposition ofitipenalties.

(E) Informal ConferencesThe Department of Environmental Protection shall
afford the landowner or his or her representatdasonable opportunities to discuss
proposed enforcement actions at an informal contererior to taking further
enforcement action, unless the Department of Enuiental Protection determines
that there may be either imminent environmental azerto a Rancheria resource or
adverse impact upon the health, safety, and welfaifee Rancheria population.
Informal conferences may be used at any stageeienforcement proceedings,
except that the Department of Environmental Praiaahay refuse to conduct
information conferences with respect to any matten pending before the Board of
Directors.

(F) Reports Required’he Department of Environmental Protection skedp

written notes of the date and place of the confarethe persons in attendance, the
subject matter discussed and any decisions reaitiedespect to further
enforcement action.

(G) Enforcement Hearingdf the landowner and the Department of Environraknt
Protection are unable to resolve the matter viemfammal conference, the Board of
Directors is authorized to conduct adjudicatoryrimggs to determine if a violation

of this Ordinance has occurred. In such a heahiad@irector of Environmental
Protection, in cooperation with the Tribal Waterafity Control Officer, shall
present the case to the Board of Directors to bstathat the person(s) charged has
(have) committed a violation of this Ordinance. yArerson so charged shall be
entitled, as his or her own expense, to be repteddsy an attorney or other
representative.

(1) Burden of ProofThe Department of Environmental Protection shall
have the burden of proving that a violation of fhislinance has occurred
and that a person charged was responsible forioketion. The Board of
Directors shall rule that a violation of this Ordirte has occurred if it
finds that the charges are supported by substaidénce and that a
preponderance of the credible evidence suppoitglan§ that a violation
has occurred.

(2) Enforcement OrderdVithin thirty (30) days after the date of any
enforcement hearing, the Board of Directors slsalli¢ a written decision.
If the Board determines that a violation has oaaiand that the person(s)
charged was (were) responsible for the violatiba,Board’s decision

shall include an Enforcement Order.

(H) Civil Penalties and Corrective ActipAn Enforcement Order shall direct any
person(s) found to have committed a violation &f rdinance to take whatever
corrective action the Board of Directors deems appate under the circumstances.
An Enforcement Order may impose civil penaltieadsordance with a schedule of
civil penalties prescribed in the Board's rulegeAdatively, an Enforcement Order
may impose civil penalties in the event that a gefeund to have committed a
violation of this Ordinance does not take correxéction in accordance with the
Order within a prescribed time frame. If a persdo has been found to have
committed a violation does not take correctiveactvithin the prescribed time
frame, an appropriate department or agency of thmllgovernment may take the
necessary corrective action, in which case, theuataf any civil penalty shall be
increased by twice the amount of the cost inculgethe Tribal department or
agency in taking the corrective action.

(1) Emergency Orders. Notwithstanding any othewigion of this
Ordinance, if the Board of Directors determineg titamcompliance
with this Ordinance is presenting an imminent antosgantial threat
to the public health, welfare or environment antkdaines, in
consultation with the Tribe's attorneys, that ibd practicable to
assure prompt protection of the public health, arelfor environment
of an administrative or judicial enforcement actiorder this Part,
the Board may issue such orders as may be neceegangtect the
public health welfare or environment. Any suchesrshall be
effective immediately upon issuance and shall rarmaeffect for a
period not to exceed sixty (60) days.

(2) Revocation of PermitFailure of any person to comply with any
Enforcement Orders will result in an immediate i@t®n of his or
her permit. In order to obtain a reinstatemergusth permit, the
person(s) against whom the Enforcement Order veaeémust first
demonstrate compliance with the Order and payuafitanding
penalties and then petition for reinstatement efggarmit with the
Department of Environmental Protection.

(1) Judicial EnforcementThe Tribal Court shall have jurisdiction of all essand
controversies arising under this Ordinance.

(1) The Department of Environmental Protectinay request the
Board of Director’s to authorize the DepartmenEafironmental
Protection to file an action in Tribal Court puratito this Ordinance
for a temporary restraining order, a preliminaiyirction, a
permanent injunction or any other relief providgddow, including
the assessment and recovery of civil penaltiescleah up and
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administrative costs associated with the enforcermiethis
Ordinance (except that any suit against the Tritee toibal
department or agency shall be for injunctive rediefy and not for
penalties or other money damages), in any of thefng instances:

(a) Whenever a person has violated, or is in viimadf,
any provision of this Ordinance, including but fhotited
to a regulation, permit or order issued pursuarthit
Ordinance;

(b) Whenever a person submits false informatioreutiis
Ordinance or regulations promulgated under this
Ordinance; or

(c) Whenever a person is creating an imminent and
substantial endangerment to the public health ane)f
environment or cultural resources of the Tribayhich
case the Board of Directors shall request the Deeent of
Environmental Protection to pursue injunctive fieiet not
the assessment of penalties, unless the endangdgemen
caused by a violation, as specified in paragrapharid (2)
above.

(2) Any person who violates this Ordinance shallisgle for all
costs associated with judicial enforcement of @idinance,
including, but not limited to, court costs.

(J) Special Provisions for Tribal Departments amgciesin any case in which
the Board of Directors or any Tribal agency or dapant is alleged to have
violated the terms and conditions of a dischargenfieor to have conducted
discharge activities without a permit, the Chaigper of the Board of Directors shall
bring the matter to the attention of the Board oEBtors who shall consider taking
action to ensure compliance with this Ordinandehd matter cannot be resolved
informally, the Board of Directors shall conductemforcement hearing for the
purpose of making factual determinations and igsaidecision recommending a
course of corrective action if necessary.

SECTION 2. Appeals

(A) Judicial Review Any person, who is aggrieved by the issuance oiatlefa
discharge permit without respect to whether thatqe corporation, or other entity
is a party to such permit application, or who is flubject of an Enforceme@tder,

may file an appeal with the Tribal Court. The Qasrauthorized to hear such
appeal.

SECTION 3. Other Provisions

(A) Severability If any provision of this Ordinance, or the apptioa thereof, is
held invalid, the remainder of this Ordinance, ppl&cations of such provisions,
shall not be affected.

(B) Sovereign Immunity PreserveNothing in this Ordinance is intended to, nor
should be interpreted as a waiver of the Tribe/essgn immunity from
unconsented lawsuit, or as authorization for artlair monetary damages from the
Tribe.
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APPENDIX A
DEFINITION OF TERMS
The following terms are defines as used in thierep

Abandoned Well- A well whose use has been permanently discoadion which is

in such a state of disrepair that no water canrbédyzed. Because abandonment is a
state that also involves intent on the part ofwiett owner, a definition that
prescribes a set of conditions and a time limitufee in applying standards appears
in Section 21 of Chapter 2, “Standards”, of thisan.

Active Well — An operating water well.

Annular Space- The space between two well casings or betweenadhking and the
wall of the drilled hole.

Aquifer — A geologic formation, group of formations or fpafra formation that is
water bearing and which transmits water in suffitiguantity to supply springs and
pumping wells.

Artesian Well- A well which obtains its water from a confineglifer. The water
level in an artesian well stands some distanceabmytop of the aquifer it taps.
Where the pressure is sufficient to force the wigtegl above the surface of the
ground, the well is termed a flowing artesian well.

Bailer — A long narrow bucket with a valve in the bottased to remove cuttings or
fluids from a well.

Bentonite— A highly plastic colloidal clay composed largelfiymontmorillonite
used as a drilling fluid additive or as a sealant.

Casing- A tubular retaining structure which is instaliadhe well bore to maintain
the well opening.

Clay— A fine-grained geologic material (grain sizeslésan 0.004 mm in diameter)
which has very low permeability.

Conductor Casing A tubular retaining structure installed in thpgpar portion of a
well between the wall of the drilled hole and theer well casing.

Cone of Depression A depression in the water table or piezometritage of a
groundwater body that is in the shape of an indectine and develops around a
well which is being pumped. It defines the aremfiience of the pumping well.

Confined Groundwater Groundwater under pressure whose upper suabe i
bottom of an impermeable bed or a bed of distirlcllyer permeability than the
material in which the confined water occurs. Coadfigroundwater moves under the
control of the difference in head between the iatakd discharge areas of the water
body.

Connate Water Water entrapped in the interstices of a sediargmbck at the time
it was deposited. These waters may be fresh, tsfackr saline in character. Usually
applies only to water found in geologically olderrhations.

Consolidated Material A geological material whose particles are Sieati
cemented, or firmly packed together; usually ocatiidepth, e.g. sandstone.

Contamination-an impairment of the quality of the waters of tiige by waste to a
degree which creates a hazard to the public ht#aithugh poisoning or through the
spread of disease. ‘Contamination’ shall includg equivalent effect resulting from
the disposal of waste, whether or not waters obtate are affected.”

Destroyed Well- A well that has been properly filled so thatahnot produce
water nor act as a vertical conduit for the movenoéigroundwater.

Deterioration— An impairment of water quality.

Drilled Well — A well for which the hole is excavated by medbahmeans such as
the rotary or cable tool methods.

Driller’s Mud — A fluid composed of water and clay used in thi#ling (primarily
rotary) operation. The mud serves to remove cugtfngm the hole, to clean and

cool the bit, to reduce friction between the dsitm and the sides of the hole, and to
plaster the sides of the hole. Such fluids rangefrelatively clear water to

carefully prepared mixtures of special purpose coumgls.

Drive Shoe- A forged steel collar with a cutting edge fast@monto the bottom of
the casing to shear off irregularities in the redehe casing advances, and to protect
the lower edge of the casing as it is driven.
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Gravel Packed Wel A well in which filter material (sand, gravetcg is placed in
the annular space between the casing and the Bertehiocrease the effective
diameter of the well, and to prevent fine-graineaternial from entering the well
during pumping.

Groundwater That part of the subsurface water which is enzbne of saturation.

Groundwater Basir A groundwater basin consists of an area unahelhai
permeable materials which are capable of storirfgrmishing a significant water
supply; the basin includes both the surface arddtepermeable materials beneath
it.

Grout— A fluid mixture of cement and water of a conaigty that can be forced
through a pipe and placed as required. Varioustiagddj such as sand, bentonite,
and hydrated lime, are used to meet certain remeinés. For example, sand is
added when considerable volume of grout is needed.

Impairment- A change in quality of water which makes it Isagable for
beneficial use.

Impermeable- That property of a geologic material that resdemcapable of
allowing water to move through it perceptibly unttez pressure differences
ordinarily found in subsurface water.

Impervious Strata- A geologic unit which will not transmit water sufficient
guantity to furnish an appreciable supply to welisprings.

Inactive Well—- A well not routinely operated but capable ofrilgemade an
operating well with a minimum of effort.

Packer— A device used to plug or seal a well at a spepibint; frequently used as
retainers to keep grout in position until it “sets”

Perforations- Openings in a well casing to allow the entramfcgroundwater into
the well. Perforations may be made either beforafter installations of the casing.

Permeability- The capacity of a geologic material for transimitia fluid. The
degree of permeability depends upon the size amgesbf the openings and the
extent of the interconnections.

Pollution— an alteration of the quality of the waters af ftate by waste to a degree
which unreasonably affects: (1) such waters foefieral uses, or (2) facilities
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which serve such beneficial uses. ‘Pollution’ magliide ‘contamination’.

Quality of Water or Water Quality ‘Quality of the water’ or ‘quality of the waters’
refers to chemical, physical, biological, bactergital, radiological, and other
properties and characteristics of water which aftsase.”

Screen or Well Screen A factory-perforated casing used in a well thakimizes
the entry of water from the producing zone and minés the entrance of sand.

Tremie— A tubular device or pipe used to place grouhmannular space.
Originally designed for placing concrete under wattee discharge end of the tube
is kept submerged in the freshly deposited growssnot to break the seal while
filling the annular space.

Unconfined (free) Groundwater Groundwater that has a free water table, i.atemw
not confined under pressure beneath relatively rmpable rocks.

Unconsolidated Materiat A sediment that is loosely arranged or unstetifor
whose particles are not cemented together occueithgr at the surface or at depth.

Waste—- ‘Waste’ includes sewage and any/all other wasbstances, liquid, solid,
gaseous, or radioactive, associated with humandtadsi, or of human or animal
origin, or from any producing, manufacturing, oopessing operation of whatever
nature, including such waste placed within contairoé whatever nature prior to,
and for purposes of, disposal.”
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APPENDIX B.

SUGGESTED METHODS FOR SEALING THE ANNULAR SPACE AND
FOR SEALING-OFF STRATA

Sealing the Annular Space

The annular space is the space between the weligcasd wall of the drilled hole
created during construction. This space must bguadely sealed to prevent the
entrance of surface drainage or poor quality sdasemwater, which may
contaminate or pollute the well. This seal willafsrotect the casing against
corrosion and possible structural failure.

A number of acceptable sealing methods are presénthis appendix. Other
methods may be suggested by individual well dslien the basis of their
experience and availability of equipment. An acabf® method should provide for
the complete filling of the sealing interval withetappropriate sealing material to
the specified depth.

General

Prior to sealing, the annular space should be éldisb remove any loose formation
material or drilling mud that might obstruct theeogtion. The use of centralizers —
devices which are affixed to the casing at regul@rvals to prevent it from
touching the wall of the hole, thereby keepingdhsing centered in the borehole —
are recommended. This assures that the seal isssathan the desired minimum
thickness. It is particularly significant for largeameter wells where the casing
exceeds 10 inches in diameter.

The use of the tremie or grout pipe for the intitthn of the sealing material into
the annular space is preferred. Where a tremieaut gipe is used, the minimum
annular space should be 2 inches and the minimemmiérsize should be a nominal
1-1/2 inches in diameter.

Gravity installation without a grout pipe or trensieould not be attempted when the
sealing interval contains water or cannot be viguaspected (with the aid of a
mirror or light). Where sealing material is to néroduced under water or the
interval cannot be observed from the surface, nustiovolving “positive”

placement (by a tremie or grout pipe, pumping beogpplication of pressure) must
be used.

The sealing material must always be introduceti@bbttom of the interval to be
sealed. This prevents “bridging” (jamming) or seg#on (separation of large
aggregate from the mixture in sand-cement or coagmuts) of the sealing
material and eliminates gaps.

Sealing should be accomplished in one continuoesatipn. Where the sealing
interval will exceed 100 feet in length, considematmust be given to the collapse
strength of the casing. Further, because of thgiweif such extensive seals,
consideration must also be given to the instalteatibstronger retaining devices and
to staging the placement of the seal (as, for elanipe installation of a short
segment of rapid- setting sealant in advance ofrtai@ body of sealing material;
the former becomes a foundation to support thensite seal).

Sealing M ethods

The following methods can be used to seal the uppetion of the annular space.
Except for the first, these methods are illustratedrigure 10. The first method is
frequently used where short seals, under 20 fesi,dre placed in dry material.
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Gravity Installation (Without Tremie)n this method sealing material is poured into
the annular space without the use of a tremie autgripe. It cannot be used where
the annular space contains water and is limitédtasvals less than 30 feet deep.
When used, visual observation (with the aid of eanior light) should be made
during placement of the seal.

Grout Pipe Methodin this method, the seal is placed in the anrapace by gravity
through a grout pipe (or tremie) suspended in tireikar space (see Figure 10).

(A) Dirill the hole large enough to accommodatedhmut pipe (at least 4 inches,
greater in diameter than the diameter of the casing

(B) In caving formations, install a conductor casin

(C) Provide a packer or grout retainer in the aansjpace below the interval to be
sealed.

(D) Extend the grout pipe down the annular spatedsn the casing and the wall
or conductor to near the bottom of the intervabécsealed just above the retainer.

(E) Add grout in one continuous operation, begigrahthe bottom of the interval to
be sealed. The bottom end of the grout pipe shauidhin submerged in the sealing
material during the entire time it is being plac€de grout pipe is gradually
withdrawn as the sealing material is placed. Wihetenductor casing is used to
hold back caving material, it may be withdrawntas $ealing material is placed.

Pumping-Exterior Placemerfor this method the same procedure as descrilbed fo
the Grout Pipe Method (above) is followed except the material is placed by
pumping instead of by gravity flow. The grout pipest always be full of sealing
material and its bottom end must remain submengehde sealing material until the
interval has been filled.

Pressure Cap Methoth the pressure cap method, the grouting is ddttethe hole
drilled about 2 feet below the bottom of the cortducasing and the remainder of
the well drilled after the grout is in place andl 3&e grout is placed through a grout
pipe set inside the conductor casing.

(A) The casing is suspended about 2 feet abovbdtiem of the drilled hole and
filled with water.

(B) A pressure cap is placed over the conductangand grout pipe extended
through the cap and casing to the bottom of the.hol

(C) The grout is forced through the pipe, up iite &nnular space around the
outside of the conductor casing, to the groundaserf

(D) When the grout has set, the pressure cap anpltly formed during grouting
are removed and drilling of the rest of the welt@mtinued.

Because there is the possibility that coarse aggeegill “jam” the grout pipe,
concrete cannot be used as a sealant when thisdnstbsed.

Continuous InjectionThis method, called the Normal Displacement Metimaithe
oil industry (which developed it), involves pumpiggput through a tube or pipe
centered in the casing via a “float shoe” fittedhagt bottom of the casing. The gout
is forced up into the annular space to the groumfhse as is the case with the
pressure cap method (above). The tube is detactiefitshed. The float shoe,
which has a back pressure valve, is drilled outaBee there is the possibility that
coarse aggregate will “jam” the grout pipe, conerennot be used with this
method.

Sealing-off Strata

When the hole for a well is drilled, a strata mayftund that produces water of
undesirable quality. To prevent the movement of tmter into other strata and to
maintain the quality of the water to be producedHzywell, such strata must be
sealed-off. Also, where a highly porous non-watedpcing strata is encountered, it
too must be sealed-off to prevent the loss of waitdrydraulic pressure from the
well.

The following methods can be used in sealing-o#tator zones (see Figure 11). In
addition, several of the methods described forisgdhe upper annular space can
also be used.
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Pressure-Grouting Metho@his method can be employed where a substantial
annular space exists between the well casing and/al of the drilled hole.

(A) Perforate the casing opposite the intervalaéséaled.

(B) Place a packer or other sealing device in ##ng below the bottom of the
perforated interval.

(C) Use a dump bailer or grout pipe to place ghodihe casing opposite the interval
to be sealed. Sufficient grout shall be placedlitthe annular space and extend out
into the strata to be sealed-off.

(D) Place a packer or other sealing device in #eng above the perforations.

(E) Apply pressure to the top packer to force ttmigthrough the perforations into
the interval to be sealed.

(F) Maintain pressure until the material has set.

(G)Drill out the packers and other material remagnin the well.

Frequently, an assembly consisting of inflatabkdl@mn) packers and grout pipe is
used. The packers are placed to enclose the ihterba sealed, they are inflated
and the grout pumped down the hose (which passasgh the upper packer) into
the interval to be sealed. Water is then pumpedthn interval, squeezing the grout
through the perforations. When the grout is sugfidly hardened, the packers are
deflated and removed.

Liner Method.Where the annular space between the casing andathef the
drilled hole is minimal, the liner method can bepboyed.

(A) Perforate the casing opposite the intervalaséaled.

(B) Place a smaller diameter metal liner, aboutchés less in diameter, inside the
casing opposite the perforated interval to be sealed extend it at least 10 feet
above and below the perforated interval.

(C) Provide a grout retaining seal at the bottorthefannular space between the
liner and the well casing.

(D) Extend the grout pipe into the opening betwenliner and casing, and fill the
annular space with grout in one continuous opearatio

(E) The bottom end of the grout pipe should rensainmerged in the sealing
material during the entire time it is being plac€de grout pipe is gradually
withdrawn as the sealing material is placed.

SUGGESTED PROCEDURES FOR DISINFECTED WELLS

Disinfection of all wells is recommended to elint@@athogenic organisms as well
as organisms that can grow in wells and therebgealogging and effect the
quality of water produced. Disinfection of the wislthe final act of well
construction or repair before it is placed in seeviWells should also be disinfected
following repair or replacement of the pump andyéefl maintenance. The
procedures described in this appendix are recometefod disinfecting wells;
however, other methods may be used provided ibeastemonstrated that they will
yield comparable results. For new wells, disinfaethould take place following
development (this will assure that the well is mat@f drilling mud, dirt, and other
debris that reduces the effectiveness of the distith), testing for yield, and
installation of the pump. When there is a delagump installation, interim or
partial disinfection should be undertaken.
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Disinfection involves seven steps:

(A)A chlorine solution containing at least 50 m@f parts per million) available
chlorine, is added to the well. Table 6 lists gitas of various chloride compounds
required to dose 100 feet of water-filled casing@&mmg/I for diameters ranging
from 2 to 24 inches. For wells that have been regair when a pump has been
repaired or replaced and, bringing the well batt service quickly is desired, the
solution should contain at least 100 mg/l availabll®rine. To obtain this
concentration, double the amounts shown in Table 6.

(B)The pump column or drop pipe shall be washetl thie chlorine solution as it is
lowered into the well.

(C)After it has been placed into position, the pushpll be turned on and off several
times (i.e., “surged”) so as to thoroughly mix thsinfectant with the water in the
well. Pump until the water discharged has the adahlorine. Repeat this
procedure several times at one-hour intervals.

(D)The well shall be allowed to stand without purgpfor 24 hours.

(E)The water shall then be pumped to waste urgipttesence of chlorine is no
longer detectable. The absence of chlorine isdstrmined by testing for available
chlorine residual using a test kit designed fos thirpose.

Disposal of the waste should be away from treasibsh or lawns and into storm
sewers, drainage ditches, etc. Note that heavityriclated water should not be
wasted into the plumbing system of homes thatzatilndividual sewage disposal

systems (septic tanks). Such strong disinfectaniklmeutralize the bacteria needed
to stabilize the sewage and also could damageothadsorption system.

(F)A bacteriological sample shall be taken and stibchto a laboratory for
examination (see Appendix)D

(G)If the laboratory analysis shows the water isfree of bacterial contamination,
the disinfection procedure should be repeated. Bdipg on the level of
contamination, it may be necessary to use a higrazentration chlorine solution
(several times that shown in Table 6). The wateukhthen be retested. If repeated
attempts to disinfect the well are unsuccessfdktailed investigation to determine
the cause of the contamination should be undertaken

Where small individual domestic wells to be treateel of unknown depth or
volume, at least one pound (0.45 kilograms) ofinaichypochlorite (70 percent
available chlorine) or two gallons (7.5 litres)hafusehold bleach (sodium
hypochlorite), such as Clorox or Purex, may be usdigu of the chemicals shown
in Table 6.

32



TABLEG6
CHLORINE COMPOUND REQIRESTO DOSE 100 FEET
OF WATER-FILLED CASING AT 50 MILLIGRAMSPER LITER?

Chlorine Compounds

Diameter
C;s]:in (70%) Calcium (25%) Chloride (5.25%) Sodium
(Incheg) Hypochlorité of Lime Hypochlorité
(Dry Weight} (Dry Weight} (Liquid Measure)
2 1/4 oz (7 9) 1/2 0z (14 g) 20z (59 mL)
4 10z (28 g) 20z (57 g) 9 0z (266 mL)
6 20z (57 9) 40z (113 g) 200z (0.6 L)
8 30z (850) 7 0z (0.2 kg) 2-1/8 pts (1.0 L)
10 40z (113 g) 11 0z (0.3 k) 3-1/2 pts (1.7 L)
12 6 0z (0.2 kg) 11b (0.45 kg) 5pts (2.4 L)
16 10 0z (0.3 kg) 2 1b (0.9 kg) 1gal (3.8L)
20 11b (0.45 kg) 31b (1.4 kg) 1-2/3 gal (6.3 L)
24 1-1/2 Ib (0.7 kg) 41b (1.8 kg) 2-1/3 gal (8.8 L)

1. Some authorities recommend a minimum conceatrati 100 mg/L. To obtain this concentration, deutble amounts

shown.

2. HTH, Perchloron, Pittchlor, etc.

3. Where dry chlorine is used, it should be mixéithwater to form a chlorine solution prior to piag it into the well. Note
that dry chlorine shouldlwaysbe added to water, not vice versa. Further, tleenatal should be added slowly. These
precautions are necessary to lessen the possitfiléyiolent chemical reaction.

4. Household bleaches such as Chlorox, Purex, etc.
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APPENDIX C.

COLLECTION OF WATER QUALITY SAMPLES

Water from all new wells should be sampled in otdestetermine the quality of the
water that is being produced. The type of analysswill be made is dependent on
the expected use of the water. For example, indalidomestic wells should be
sampled for determination of bacterial quality ahémical quality. The water from
agricultural wells is generally examined only fbetpresence of specific chemicals
unless there is the likelihood that there will beidental domestic use of the water,
in which case the bacterial quality ought to beedratned too.

Recommendations regarding the types of analyses performed for the various
uses of water will be found in numerous refererarewater quality and
groundwater; however, it is best to consult witbaloagencies such as county farm
advisors, health departments or water service age(icrigation or water districts).

Bacterial Sampling

For individual domestic wells, technical adviceartjng the collection of
bacteriological samples may be obtained from thellbealth departments or from
the laboratories that will examine the sample dtechnical assistance is available,
the following procedure will suffice: A sterile safe bottle, preferably one
provided by the laboratory, must be used. It isegrely important that nothing
except the water to be analyzed come in contatttivi inside of the bottle or the
cap; the water must not be allowed to flow ovephject or over the hands and into
the bottle while it is being filled. If the wates ¢ollected from a sample tap, turn on
the tap and allow the water to flow for 2 or 3 ntemibefore collecting the sample.
Do not rinse the sample bottle. The sample shoelddbivered to the laboratory as
soon as possible and in no case more than 30 hfiarsts collection. During
delivery, the sample should be kept as cool asifpeg®ut not frozen).

Chemical Sampling

Generally, a routine mineral analyses (determinadicthe concentrations of the
common minerals such as calcium, sodium, chlogdHate, etc.) plus analyses for
selected minor elements will suffice, particulaslijere there is no prior knowledge
of the chemical quality of the water in the arearehthe well is located. Where
quality conditions in the surrounding area are kmpavmore selective analysis may
be made. For specified uses it may also be desitabhake analysis for
concentrations of certain constituents (such asarad manganese in the case of
domestic water or boron in irrigation water). Orngachemicals are not routinely

determined. Information or advice on chemical gyalonditions may be obtained
from local agencies such as the county farm adsjswralth departments, etc.

The sample should be collected after the well leemtpumped long enough to
remove standing water and development and disarféchemicals, and to ensure
that water from the producing formation(s) has etteéhe well. The water sample
should be collected in a chemically clean contaipegferably one obtained from
the laboratory that will perform the analysis. Tdoatainer should be rinsed several
times with the water to be sampled prior to colfegthe sample. The laboratory
performing the analysis should issue instructi@garding the quantity of sample
required and whether or not preservatives are neéttavever, one-half gallon (1.9
litres) is usually sufficient for a routine mineeaialysis; one gallon (3.8 litres) when
analyses for minor elements (i.e., iron, mangaretse), is also required. Sample
quantities for organic chemicals vary accordinth®type of analysis, and range
from very small amounts up to several gallonsgéjr In addition, where organic
chemicals are to be determined, special samplioggplures and equipment may be
required. This is particularly true for volatilegamnic compounds.

In all cases the temperature of the water shouldiebermined immediately upon
collection of the sample.
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