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Introduction 

Assembly Bill 3030 (AB3030), passed by the California Legislature in 1992, provides for 

management of the groundwater basin in order to protect water quality, maximize water 

supply, and to eliminate protracted legal battles over groundwater. The bill encourages 

local agencies to create and adopt groundwater management plans for their groundwater 

basins. 

Based on the current information about the volume and quality of groundwater available 

in the Carpinteria Valley Basin, there appears to be no compelling reason for an 

aggressive approach to groundwater management by the Carpinteria Valley Water 

District (CVWD). There is, however, a clear need for systematic monitoring and analysis 

of groundwater levels and water quality in the Carpinteria Valley Basin. There is a 

growing use of the basin by private land owners, through private wells, as a source of 

irrigation water and the continuing need to maintain the groundwater basin as a 

sustainable drinking water resource for all. Systematic monitoring, analysis and reporting 

will provide an early warning/detection system, should the growing use of the basin begin 

to adversely affect the basin. As a management tool, the use of such a system allows for 

an informed decision-making process relative to possible groundwater management 

actions relative to other possible elements of a groundwater management plan identified 

in the legislation. 

Responding to the AB3030 initiative, and the desire to accept the groundwater 

management challenge, Carpinteria Valley Water District’s Board of Directors adopted a 

resolution of intention to draft a Groundwater Management Plan September 14, 1994. 
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Description of the Groundwater Basin 

The Carpinteria Groundwater Basin extends from a small area located in Ventura County, 

east of the Santa Barbara County Line, across the Carpinteria Valley, to and including the 

small Toro canyon area on the west. The areal extent of the basin is about 12 square 

miles. See attached Figure 1 for map of the groundwater basin.  

Estimated Basin Storage Capacity 

Geotechnical Consultants, Inc (GCI) estimated in 1986 that the total basin storage, 

700,000 acre feet, about 27% or 170,000 acre feet is located in Storage Unit 1in four 

major aquifers within the confined the area of confined groundwater. Safe yield of the 

basin is estimated to be about 5,000 acre feet (GCI, 1986). 

Historical Monitoring and Reports 

Collection of data and evaluation of the groundwater resources in the Carpinteria Valley 

area have historically been performed by the United States Geologic Survey (USGS) in 

conjunction with the Santa Barbara County Water Agency and the Carpinteria Valley 

Water District (District). Data collection was begun by the USGS in 1941. In 1972 the 

USGS monitored 19 wells. Data from the monitoring wells were supplemented with a 

survey conducted in 1973 in conjunction with a test hole drilling program conducted by 

the District and Geotechnical Consultants, Inc in 1972, 1976, and 1986. A detailed 

description of the basin with an emphasis on the aquifer characteristics and well yields 

was also prepared by Richard Slade in 1975. Limited water quality data was available for 

about 25% of the wells in the basin in 1976, as is the case in 1996. 

Rain gauges within Carpinteria Valley have been maintained since 1941 at the Middle 

School and at the Carpinteria Reservoir since 1957. The USGS has collected data on 

stream flow measurements on Carpinteria Creek since 1941. 

Since 1976 the District and the USGS have had a cooperative agreement providing 

groundwater level measurements and other water quality data from 41 wells in the 
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Valley. The agreement also provides for continued operation and maintenance of the 

stream gauging station on Carpinteria Creek. 

Historical Variations in Groundwater Levels 

At the time of the District’s formation in 1941, groundwater levels were declining. 

Hydrographs for the basin indicate that from 1941 to 1951, prior to the importation of 

surface water from Lake Cachuma, groundwater levels fell below sea level. Hydrographs 

since 1951 show rising water levels leading up to artesian conditions in 1979. Since the 

1986-1991 drought, when levels declined as well production increased, water levels have 

nearly returned to the historic high levels partly brought about by a very wet winter in 

1983. 

Historical Variations in Groundwater Pumpage 

Groundwater pumpage has varied greatly over the last 60 years depending upon the 

availability of surface water, precipitation and land use. Both irrigation acreage and total 

pumpage doubled after World War II. Following the introduction of the Cachuma Project 

water in the early 1950s pumpage declined. Toward the end of the most recent 1987-91 

drought, as many as 60 additional private wells were drilled, bringing the total number of 

active private wells to about 100. Estimated private pumpage that once averaged about 

1600 acre feet/year, reached a new high in 1994 of 2,780 acre feet/year. District Pumpage 

historically averaged about 2,200 acre feet/year, but in 1,994 totaled 1,305 acre feet. 

Total 1994 pumpage (District and private) was 4,085 acre feet, or about 82% of the 

conservatively estimated 5,000 acre feet safe yield of the basin. 

Water Quality 

There are no known contamination problems in the Carpinteria Valley groundwater 

basin. Chloride, a common sea water constituent, is generally low in samples taken from 

the basin. Total Dissolved Solids (TDS) concentrations range from a low 450 to moderate 

980 ppm. It is believed that the Rincon Fault acts as a barrier to seawater intrusion. 
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Action Elements 

1. Inventory of Wells 

The profile of  each well drilled in the basin shall include the following: 

a. Location 

b. Size of  well casing (diameter) 

c. Pump size (horsepower) 

d. Depth (bottom and screened sections) 

e. Sanitary seals (yes/no depth) 

f. Meter (yes/no) 

g. Active/ inactive/ abandoned/ destroyed 

h. Secured yes/no 

i. Other data if available: drillers log, electric log, chemical analysis, etc. 

Note: This information will be treated as confidential information in the same 

way that customer account information is treated and released only with 

written permission of the well owners. 

 

2. Monitoring of Groundwater Levels and Quality 

Groundwater levels shall be measured every 2 months and aquifer characteristics and 

health determined annually by the District. The scope of this effort will be expanded 

as needed. 

Annually, 30 wells shall be sampled for nitrate, chloride, TDS, and boron, a second 

sample of 30 wells shall be tested for general mineral and inorganic characteristics. A 

third sample of (number to be determined) wells shall be tested on as needed basis for 

trace contaminants such as VOCs (volatile organic chemicals). Frequency of 

sampling for water quality may increase if a problem is identified. 
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It is anticipated that water quality information produced by the private pumpers will 

also be shared with the District. 

Note: Participation in this effort by well owners, whether solely by providing the 

District with well information (element 1), or by allowing sampling and water level 

measurements (element 2), or both, is entirely voluntary. Results of District water 

quality testing and water level measurements will be shared with well owners. Water 

quality testing by the District may result in benefit to all well owners through pooled 

purchasing power, and this opportunity will be explored. 

3. Creation of a Database and Reporting System 

All water level and water quality data obtained shall be organized and correlated by 

the District. The District will prepare an annual summary report of the data and 

findings, entitled “Carpinteria Valley Groundwater Basin Report”.  

4. Identification and Monitoring of Recharge Areas 

In monitoring recharge areas, the Manager will include in the Annual Basin Report, a 

status report on recharge areas in the watershed. The status report will identify the 

major recharge areas of the watershed and identify significant potential and/or actual 

threats caused by pollution or reduction of recharge area. 

5. Implementation of Sanitary Seal Retrofit Program 

Wells identified as being contaminated or polluted, or subject to a material or 

substantial contamination or pollution risk (in accordance with the definitions of 

contamination or pollution provided in State Water Code Section 13050, attached as 

Exhibit A) and identified as not having a sanitary seal , shall be fitted with a sanitary 

seals or remedied by other actions as determined by the District, at the owners 

expense, in accordance with State and County standards, incorporated in this Plan as 

Exhibit B, County Ordinance Number 3458, Exhibit C, Water Well Standards: State 
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of California- Bulletin 74-81, and Exhibit D, California Well Standards- Bulletin 74-

90 

Examples of a “material or substantial risk” would include but be limited to the 

following:  

1) A septic tank in close proximity to a well 

2) Storage of hazardous material in close proximity to a well 

3) A well located within a drainage channel or floodplain 

4) A leach field in close proximity to a well  

5) A horse or other livestock corral in close proximity to a well. 

6. Implementation of a Well Abandoned Program  

All abandoned and/or improperly secured wells shall be identified and at the owner’s 

expense, abandoned and secured in accordance with current State and County 

requirements attached as Exhibits B, C, and D. 

All wells that need to be destroyed shall be identified at the owner’s expense, and 

destroyed in accordance with current State and County requirements attached as 

Exhibits B, C, and D. 

 

7. Dissemination of Public Information Relative to the Plan 

The District shall prepare a well owners handbook, including information and 

regulations about well drilling, the dangers of open and/or improperly secured wells, 

and well abandonment and destruction procedures. 

Procedures for Changes to this Plan 

Material or substantial changes to the Board approved Plan will necessitate a 

complete review and public participation process as set forth in AB3030.  





EXHIBIT A 
CALIFORNIA CODES 
WATER CODE 
SECTION 13050-13051 
 
 
13050.  As used in this division: 
   (a) "State board" means the State Water Resources Control Board. 
   (b) "Regional board" means any California regional water quality 
control board for a region as specified in Section 13200. 
   (c) "Person" includes any city, county, district, the state, and 
the United States, to the extent authorized by federal law. 
   (d) "Waste" includes sewage and any and all other waste 
substances, liquid, solid, gaseous, or radioactive, associated with 
human habitation, or of human or animal origin, or from any 
producing, manufacturing, or processing operation, including waste 
placed within containers of whatever nature prior to, and for 
purposes of, disposal. 
   (e) "Waters of the state" means any surface water or groundwater, 
including saline waters, within the boundaries of the state. 
   (f) "Beneficial uses" of the waters of the state that may be 
protected against quality degradation include, but are not limited 
to, domestic, municipal, agricultural and industrial supply; power 
generation; recreation; aesthetic enjoyment; navigation; and 
preservation and enhancement of fish, wildlife, and other aquatic 
resources or preserves. 
   (g) "Quality of the water" refers to chemical, physical, 
biological, bacteriological, radiological, and other properties and 
characteristics of water which affect its use. 
   (h) "Water quality objectives" means the limits or levels of water 
quality constituents or characteristics which are established for 
the reasonable protection of beneficial uses of water or the 
prevention of nuisance within a specific area. 
   (i) "Water quality control" means the regulation of any activity 
or factor which may affect the quality of the waters of the state and 
includes the prevention and correction of water pollution and 
nuisance. 
   (j) "Water quality control plan" consists of a designation or 
establishment for the waters within a specified area of all of the 
following: 
   (1) Beneficial uses to be protected. 
   (2) Water quality objectives. 
   (3) A program of implementation needed for achieving water quality 
objectives. 
   (k) "Contamination" means an impairment of the quality of the 
waters of the state by waste to a degree which creates a hazard to 
the public health through poisoning or through the spread of disease. 
  "Contamination" includes any equivalent effect resulting from the 
disposal of waste, whether or not waters of the state are affected. 
   (l) (1) "Pollution" means an alteration of the quality of the 
waters of the state by waste to a degree which unreasonably affects 
either of the following: 
   (A) The waters for beneficial uses. 
   (B) Facilities which serve these beneficial uses. 
   (2) "Pollution" may include "contamination." 
   (m) "Nuisance" means anything which meets all of the following 
requirements: 
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   (1) Is injurious to health, or is indecent or offensive to the 
senses, or an obstruction to the free use of property, so as to 
interfere with the comfortable enjoyment of life or property. 
   (2) Affects at the same time an entire community or neighborhood, 
or any considerable number of persons, although the extent of the 
annoyance or damage inflicted upon individuals may be unequal. 
   (3) Occurs during, or as a result of, the treatment or disposal of 
wastes. 
   (n) "Recycled water" means water which, as a result of treatment 
of waste, is suitable for a direct beneficial use or a controlled use 
that would not otherwise occur and is therefor considered a valuable 
resource. 
   (o) "Citizen or domiciliary" of the state includes a foreign 
corporation having substantial business contacts in the state or 
which is subject to service of process in this state. 
   (p) (1) "Hazardous substance" means either of the following: 
   (A) For discharge to surface waters, any substance determined to 
be a hazardous substance pursuant to Section 311(b)(2) of the Federal 
Water Pollution Control Act (33 U.S.C. Sec. 1251 et seq.). 
   (B) For discharge to groundwater, any substance listed as a 
hazardous waste or hazardous material pursuant to Section 25140 of 
the Health and Safety Code, without regard to whether the substance 
is intended to be used, reused, or discarded, except that "hazardous 
substance" does not include any substance excluded from Section 311 
(b)(2) of the Federal Water Pollution Control Act because it is 
within the scope of Section 311(a)(1) of that act. 
   (2) "Hazardous substance" does not include any of the following: 
   (A) Nontoxic, nonflammable, and non-corrosive stormwater runoff 
drained from underground vaults, chambers, or manholes into gutters 
or storm sewers. 
   (B) Any pesticide which is applied for agricultural purposes or is 
applied in accordance with a cooperative agreement authorized by 
Section 116180 of the Health and Safety Code, and is not discharged 
accidentally or for purposes of disposal, the application of which is 
in compliance with all applicable state and federal laws and 
regulations. 
   (C) Any discharge to surface water of a quantity less than a 
reportable quantity as determined by regulations issued pursuant to 
Section 311(b)(4) of the Federal Water Pollution Control Act. 
   (D) Any discharge to land which results, or probably will result, 
in a discharge to groundwater if the amount of the discharge to land 
is less than a reportable quantity, as determined by regulations 
adopted pursuant to Section 13271, for substances listed as hazardous 
pursuant to Section 25140 of the Health and Safety Code.  No 
discharge shall be deemed a discharge of a reportable quantity until 
regulations set a reportable quantity for the substance discharged. 
   (q) (1) "Mining waste" means all solid, semisolid, and liquid 
waste materials from the extraction, beneficiation, and processing of 
ores and minerals.  Mining waste includes, but is not limited to, 
soil, waste rock, and overburden, as defined in Section 2732 of the 
Public Resources Code, and tailings, slag, and other processed waste 
materials, including cementitious materials that are managed at the 
cement manufacturing facility where the materials were generated. 
   (2) For the purposes of this subdivision, "cementitious material" 
means cement, cement kiln dust, clinker, and clinker dust. 



   (r) "Master recycling permit" means a permit issued to a supplier 
or a distributor, or both, of recycled water, that includes waste 
discharge requirements prescribed pursuant to Section 13263 and water 
recycling requirements prescribed pursuant to Section 13523.1. 
 
13051.  As used in this division, "injection well" means any bored, 
drilled, or driven shaft, dug pit, or hole in the ground into which 
waste or fluid is discharged, and any associated subsurface 
appurtenances, and the depth of which is greater than the 
circumference of the shaft, pit, or hole. 
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Water Well Standards 

 
CHAPTER II. STANDARDS  

 
 

Part I. General 
 
Section 1. Definitions.Note 5  

A. Well or Water Wells. As defined in Section 13710 of the Water Code, well or 
water well: 

"…means any artificial excavation constructed by any method for the purpose of 
extracting water from, or injecting water into, the underground. This definition 
shall not include: (a) oil and gas wells, or geothermal wells constructed under the 
jurisdiction of the Department on Conservation, except those wells converted to 
use as water wells; or (b) wells used for the purpose of (1) dewatering excavations 
during construction, or (2) stabilizing hillsides or earth embankments." 

B. Community Water Supply Well. A water well used to supply water for domestic 
purposes in systems subject to Chapter 7, Part 1, Division 5 of the California 
Health and Safety Code. Included are wells supplying public water systems 
classified by the Department of Health Services as "Noncommunity water 
systems" and "State small water systems" (California Waterworks Standards, Title 
22, California Administrative Code). Such wells are variously referred to as 
"Municipal Wells", "City Wells", or "Public Water Supply Wells". 

 

C. Individual Domestic Well. A water well used to supply water for the domestic 
needs of an individual residence or systems of four or less service connections (or 
"hook-ups" as they are often called).  

D. Industrial Wells. Water wells used to supply industry on an individual basis (in 
contrast to supplies provided through community systems).  

E. Agricultural Wells. Water wells used to supply water only for irrigation or other 
agricultural purposes, including so-called "stock wells".  

F. Recharge or Injection Wells. Wells constructed to introduce water into the ground 
as a means of replenishing groundwater basins, repelling the intrusion of seawater 
or disposing of waste water.Note 6  

G. Air-conditioning Wells. Wells constructed to return to the groundwater which has 
been used as a coolant in air conditioning processes. Because the water introduced 
into these wells is degraded (from the standpoint of temperature), such wells have 
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been construed as waste discharges and are, therefore, subject to the water quality 
control laws (Division 7 of the Water Code and Division 5 of the Health and 
Safety Code).  

H. Horizontal Wells. Water wells drilled horizontally or at an angle with the horizon 
(as contrasted with the common vertical well). This definition does not apply to 
horizontal drains or "wells" constructed to remove subsurface water from 
hillsides, cuts, or fills (such installations are used to prevent or correct conditions 
that produce landslides).  

I. Exploration Hole (or Boring). An uncased, temporary excavation whose purpose 
is the determination of hydrologic conditions at a site.  

J. Test Wells. Wells constructed to obtain information needed for design of other 
wells. Test wells should not be confused with "exploration holes", which are 
temporary. Test wells are cased and can be converted to other uses such as 
groundwater monitoring and, under certain circumstances, to production wells.  

K. Inactive or Standby Well. A well not routinely operating, but capable of being 
made operable with a minimum effort.  

L. Enforcing Agency. An agency designated by duly authorized local, regional, or 
State government to administer and enforce laws or ordinances pertaining to the 
construction, alteration, maintenance, and destruction of water wells. The 
California State Department of Health Services or the local health agency is the 
enforcing agency for community water supply wells.  

 

Section 2. Application to Type of Well. 

Except as prescribed in Sections 3 and 4 (following) these standards shall apply to all 
types of wells described in Section 1. Before a change of use is made of a well, 
compliance shall be made with the requirements for the new use as specified herein.Note 7 

Section 3. Exemption Due to Unusual Conditions. 

If the enforcing agency finds that compliance with any of the requirements prescribed 
herein is impractical for a particular location because of unusual conditions or if 
compliance would result in construction of an unsatisfactory well, the enforcing agency 
may waive compliance and prescribe alternative requirements which are "equal to" these 
standards in terms of protection obtained. 
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Section 4. Exclusions. 

The standards prescribed in Part II, "Construction", do not apply to exploration and test 
holes. However, the provisions of Section 7 "Reports" (following) and Part III, "Well 
Destruction", do apply to these holes. 

Springs are excluded from these standards.Note 8 

Section 5. Special Standards. 

A. In locations where existing geologic or groundwater conditions require standards 
more restrictive than those described herein, such special additional standards 
may be prescribed by the enforcing agency.  

B. Special standards are necessary for the construction of recharge or injection 
wells,Note 9 horizontal wells and other unusual types of wells. Design of these wells 
is subject to the approval of the enforcing agency.  

Section 6. Well Drillers. 

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

Section 7. Reports. 

Reports concerning the construction, alteration, or destruction of water wells shall be 
filed with the California Department of Water Resources in accordance with the 
provisions of Sections 13750 through 13755 (Division 7, Chapter 10, Article 3) of the 
California Water Code.Note 10 

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

A. Separation. All water wells shall be located an adequate horizontal distance from 
known or potential sources of pollution and contamination. Such sources include, 
but are not limited to:  

• sanitary, industrial, and storm sewers;  
• septic tanks and leachfields;  
• sewage and industrial waste ponds;  
• barnyard and stable areas;  
• feedlots;  
• solid waste disposal sites;  
• above and below ground tanks and pipelines for storage and conveyance 

of petroleum products or other chemicals; and,  
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• storage and preparation areas for pesticides, fertilizers, and other 
chemicals.  

Consideration should also be given to adequate separation from sites or areas with 
known or suspected soil or water pollution or contamination. 

The following horizontal separation distances are generally considered adequate 
where a significant layer of unsaturated, unconsolidated sediment less permeable 
than sand is encountered between ground surface and groundwater. These 
distances are based on present knowledge and past experience. Local conditions 
may require greater separation distances to ensure groundwater quality protection. 

Potential Pollution 
or 

Contamination Source 

Minimum Horizontal 
Separation Distance Between 

Well and Known or 
Potential Source 

Any sewer (sanitary, industrial, or storm; main or 
lateral) 50 feet 

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 separation distances shall apply to 
the furthest extended point of the well. 

Many variables are involved in determining the "safe" separation distance 
between a well and a potential source of pollution or contamination. No set 
separation distance is adequate and reasonable for all conditions. Determination 
of the safe separation distance for individual wells requires detailed evaluation of 
existing and future site conditions. 

Where, in the opinion of the enforcing agency adverse conditions exist, the above 
separation distances shall be increased, or special means of protection, 
particularly in the construction of the well, shall be provided, such as increasing 
the length of the annular seal. 

Lesser distances than those listed above may be acceptable where physical 
conditions preclude compliance with the specified minimum separation distances 
and where special means of protection are provided. Lesser separation distances 
must be approved by the enforcing agency on a case-by-case basis. 
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B. Gradients. Where possible a well shall be located up the groundwater gradient 
from potential sources of pollution or contamination. Locating wells up gradient 
from pollutant and contaminant sources can provide an extra measure of 
protection for a well. However, consideration should be given that the gradient 
near a well can be reversed by pumping, as shown in Figure 3, or by other 
influences. 

 

 

C. Flooding and Drainage. If possible, a well should be located outside areas of 
flooding. The top of the well casing shall terminate above grade and above known 
levels of flooding caused by drainage or runoff from surrounding land. For 
community water supply wells, this level is defined as the: 

"...floodplain of a 100 year flood..." or above "...any recorded high tide...", 
(Section 64417, Sitting Requirements, Title 22 of the California Code of 
Regulations.) 

If compliance with the casing height requirement for community water supply 
wells and other water wells is not practical, the enforcing agency shall require 
alternate means of protection. 

Surface drainage from areas near the well shall be directed away from the well. If 
necessary, the area around the well shall be built up so that drainage moves away 
from the well. 
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D. Accessibility. All wells shall be located an adequate distance from buildings and 
other structures to allow access for well modification, maintenance, repair, and 
destruction, unless otherwise approved by the enforcing agency. 

Section 9. Sealing the Upper Annular Space. 
The space between the well casing and the wall of the drilled hole, often referred to as the 
annular space, shall be effectively sealed to prevent it from being a preferential pathway 
for movement of poor-quality water, pollutants, or contaminants. In some cases, 
secondary purposes of an annular seal are to protect casing against corrosion or 
degradation, ensure the structural integrity of the casing, and stabilize the borehole wall. 

A. Minimum Depth of Annular Surface Seal. The annular surface seal for various 
types of water wells shall extend from ground surface to the following minimum 
depths: 

Well Type Minimum Depth Seal Must 
Extend Below Ground Surface 

Community Water Supply 50 feet 

Industrial 50 feet 

Individual Domestic 20 feet 

Agricultural 20 feet 

Air-Conditioning 20 feet 

All Other types 20 feet 

B.  

1. Shallow groundwater. Exceptions to minimum seal depths can be made 
for shallow wells at the approval of the enforcing agency, where the water 
to be produced is at a depth less than 20 feet. In no case shall an annular 
seal extend to a total depth less than 10 feet below land surface. The 
annular seal shall be no less than 10 feet in length.  

Caution shall be given to locating a well with a 'reduced' annular seal with respect to 
sources of pollution or contamination. Such precautions include horizontal separation 
distances greater than those listed in Section 8, above. 

2. Encroachment on known or potential sources of pollution or 
contamination. When, at the approval of the enforcing agency, a water 
well is to be located closer to a source of pollution or contamination than 
allowed by Section 8, above, the annular space shall be sealed from 
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ground surface to the first impervious stratum, if possible. The annular 
seal for all such wells shall extend to a minimum depth of 50 feet. 

 

3. Areas of freezing. The top of an annular surface seal may be below ground 
surface in areas where freezing is likely, but in no case more than 4 feet 
below ground surface. 'Freezing' areas are those where the mean length of 
the freeze-free period described by the National Weather Service is less 
than 100 days. In other word, 'freezing' areas are where temperatures at or 
below 32 degrees Fahrenheit are likely to occur on any day during a 
period of 265 or more days each year. In general, these areas include:  

• portions of Modoc, Lassen, and Siskiyou Counties;  

• portions of the North Lahontan area including the eastern slope of 
the Sierra Nevada and related valleys north of Mount Whitney and 
Mono Lake; and,  

• the area of Lake Arrowhead in the San Bernardino Mountains;  

 

4. Vaults. At the approval of the enforcing agency, the top of an annular 
surface seal and well casing can be below ground surface where traffic or 
other conditions require, if the seal and casing extend to a watertight and 
structurally sound subsurface vault, or equivalent feature. In no case shall 
the top of the annular surface seal be more than 4 feet below ground 
surface. The vault shall extend from the top of the annular seal to at least 
ground surface.  

The use of subsurface vaults to house the top of water wells below ground surface is rare 
and is discouraged due to susceptibility to the entrance of surface water, pollutants, and 
contaminants. Where appropriate, pitless adapters should be used in place of vaults. 

C. Sealing Conditions. The following requirements are to be observed for sealing the 
annular space: 

 

1. Wells drilled in unconsolidated, caving material. An 'oversized' hole, at 
least 4 inches greater in diameter than the outside diameter of the well 
casing, shall be drilled and a conductor casing temporarily installed to at 
least the minimum depth of annular seal specified in Subsection A, above. 
Permanent conductor casing may be used if it is installed in accordance 
with Item 3 and Item 5, below and if it extends at least to the depth 
specified in Subsection A, above. One purpose of conductor casing is to 
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hold the annular space open during well drilling and during the placement 
of the well casing and annular seal.  

Temporary conductor casing shall 
be withdrawn as sealing material is 
placed between the well casing 
and borehole wall, as shown in 
Figure 4A (Bulletin 74-81). 
Sealing material shall be placed at 
least within the interval specified 
in Subsection A, above. The 
sealing material shall be kept at a 
sufficient height above the bottom 
of the temporary conductor casing 
as it is withdrawn to prevent 
caving of the borehole wall. 
Temporary conductor casing may 
be left in place in the borehole 
after the placement of the annular 
seal only if it is impossible to 
remove because of unforeseen 
conditions and not because of 
inadequate drilling equipment, or 
if its removal will seriously 
jeopardize the integrity of the well 
and the integrity of subsurface 
barriers to pollutant or 
contaminant movement. 
Temporary conductor casing may 
be left in place only at the 
approval of the enforcing agency 
on a case-by-case basis. 
Every effort shall be made to place 
sealing material between the outside of temporary conductor casing that cannot be 
removed and the borehole wall to fill any possible gaps or voids between the conductor 
casing and the borehole wall. At least two inches of sealing material shall be maintained 
between the conductor casing and well casing. At a minimum, sealing material shall 
extend through intervals specified in Subsection A, above. 
Sealing material can often be placed between temporary conductor casing that cannot be 
removed and the borehole wall by means of pressure grouting techniques, as described 
below and in Appendix B (Bulletin 74-81). Other means of placing sealing material 
between the conductor casing and the borehole wall can be used, at the approval of the 
enforcing agency. 
Pressure grouting shall be accomplished by perforating temporary conductor casing that 
cannot be removed, in place. The perforations are to provide passages for sealing material 
to pass through the conductor casing to fill any spaces and voids between the casing and 
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borehole wall. Casing perforations shall be a suitable size and density to allow the 
passage of sealing materials through the casing and the proper distribution of sealing 
material in spaces between the casing and borehole wall. At a minimum, the perforations 
shall extend through the intervals specified in Subsection A, above, unless otherwise 
approved by the enforcing agency. 
Temporary conductor casing that must be left in place shall be perforated immediately 
before sealing operations begin to prevent drilling or well construction operations from 
clogging casing perforations. Once the casing has been adequately perforated, sealing 
material shall be placed inside the conductor casing and subjected to sufficient pressure 
to cause the sealing material to pass through the conductor casing perforations and 
completely fill any spaces or voids between the casing and borehole wall, at least within 
the intervals specified in Subsection A, above. Sealing material shall consist of neat 
cement, or bentonite prepared from powdered bentonite and water, unless otherwise 
approved by the enforcing agency. 
Sealing material must also fill the annular space between the conductor casing and the 
well casing within required sealing intervals. 

2. Wells drilled in unconsolidated material with significant clay layers. An 
'oversized' hole, at least 4 inches greater in diameter than the outside 
diameter of the well casing, shall be drilled to at least the depth specified 
in Subsection A, above, and the annular space between the borehole wall 
and the well casing filled with sealing material in accordance with 
Subsection A, above (see Figure 4B, above). If a significant layer of clay 
or clay-rich deposits of low permeability is encountered within 5 feet of 
the minimum seal depth prescribed in Subsection A, above, the annular 
seal shall be extended at least 5 feet into the clay layer. Thus, the depth of 
seal could be required to be extended as much a another 10 feet. If the clay 
layer is less than 5 feet in total thickness, the seal shall extend through its 
entire thickness.  

If caving material is present within the interval specified in Subsection A, a temporary 
conductor casing shall be installed to hold the borehole open during well drilling and 
placement of the casing and annular seal, in accordance with the requirements of Item 1, 
above. Permanent conductor casing may be used if it is installed in accordance with Item 
3 and Item 5, below, and it extends to at least the depth specified in Subsection A, above. 

3. Wells drilled in soft consolidated formations (extensive clays, sandstones, 
etc.). An 'oversized' hole, at least 4 inches greater than the outside 
diameter of the well casing, shall be drilled to at least the depth specified 
in Subsection A, above. The space between the well casing and the 
borehole shall be filled with sealing material to at least the depth specified 
in Subsection A, above, as shown by Figure 4C, above.  

If a permanent conductor casing is to be installed to facilitate the construction of the well, 
an oversized hole, at least 4 inches greater in diameter than the outside surface of the 
permanent conductor casing, shall be drilled to the bottom of the conductor casing or to at 
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least the depth specified in Subsection A, above, and the annular space between the 
conductor casing and the borehole wall filled with sealing material. In some cases, such 
as in cable tool drilling, it may be necessary to extend permanent conductor casing 
beyond the depth of the required depth of the annular surface seal in order to maintain the 
borehole. Sealing material is not required between conductor casing and the borehole 
wall other than the depths specified in Subsection A, above, and Section 13, below. 

4. Wells situated in 
"hard" consolidated 
formations 
(crystalline or 
metamorphic rock). 
An oversized hole 
shall be drilled to 
the depth specified 
in Subsection A, 
above and the 
annular space filled 
with sealing 
material. If there is 
significant 
overburden, a 
conductor casing 
may be installed to 
retain it. If the 
material is heavily 
fractured, the seal 
should extend into a 
solid material. If the 
well is to be open-
bottomed (lower 
section uncased), 
the casing shall be 
seated in the sealing 
material (see Figure 
5A). 

 
 
 

5. Gravel packed wells.  

a. With conductor casing. An oversized hole, at least 4 inches greater 
than the diameter of the conductor casing, shall be drilled to the 
depth specified in Subsection A, above and the annular space 
between the conductor casing and drilled hole filled with sealing 
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material. (In this case the gravel pack may extend to the top of the 
well but to prevent contamination by surface drainage, a welded 
cover shall be installed over the top in the space between the 
conductor casing and the production casing, see Figure 5B). 

 

b. Without conductor casing. An oversized hole at least 4 
inches greater in diameter than the production casing, shall be 
drilled to the depth specified in Subsection A, above and the 
annular space between the casing and drilled hole filled with 
sealing material. If gravel fill pipes are installed through the seal, 
the annular seal shall be of sufficient thickness to assure that there 
is a minimum of 2 inches between the gravel fill pipe and the wall 
of the drilled hole. The gravel pack shall terminate at the base of 
the seal (see Figure 5C). If a temporary conductor casing is used, it 
shall be removed as the sealing material is placed. 

 

6. For wells situated in circumstances differing from those described above, 
the sealing conditions shall be as prescribed by the enforcing agency. 

 

7. Converted wells. Wells converted from one use to another, particularly 
those constructed in prior years without annular seals, shall have annular 
seals installed to the depth required in Subsection A, above and at the 
thickness described in Subsection E. Where it is anticipated that a well 
will be converted to another use, the enforcing agency may require the 
installation of a seal to the depth specified for community water supply 
wells.Note 11 

 

8. Wells that penetrate zones containing poor-quality water, pollutants, or 
contaminants. If geologic units or fill known or suspected to contain poor- 
quality water, pollutants, or contaminants are penetrated during drilling, 
and, the possibility exists that poor-quality water, pollutants, or 
contaminants could move through the borehole during drilling and well 
construction operations and significantly degrade groundwater quality in 
other units before sealing material can be installed, then precautions shall 
be taken to seal off or 'isolate' zones containing poor-quality water, 
pollutants, and contaminants during drilling and well construction 
operations. Special precautions could include the use of temporary or 
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permanent conductor casing, borehole liners, and specialized drilling 
equipment. The use of conductor casing is described in Item 1, above. 

 

D. Conductor Casing. For community water supply wells, the minimum thickness of 
steel conductor casing shall be 1/4 inch for single casing or a minimum of No. 10 
U. S. Standard Gage for double casing. Steel used for steel casing shall conform 
to the specifications for steel casing described in Section 12. 

 
 
 

E. Sealing Material. Sealing material shall consist of neat cement, sand cement, 
concrete, or bentonite. Cuttings from drilling, or drilling mud, shall not be used 
for any part of the sealing material.  

1. Water. Water used to prepare sealing mixtures should generally be of 
drinking water quality, shall be compatible with the type of sealing 
material used, be free of petroleum and petroleum products, and be free of 
suspended matter. In some cases water considered nonpotable, with a 
maximum of 2,000 milligrams per liter chloride and 1,500 mg/l sulfate, 
can be used for cement-based sealing mixtures. The quality of water to be 
used for sealing mixtures shall be determined where unknown. 

 

2. Cement. Cement used in sealing mixtures shall meet the requirements of 
American Society for Testing and Materials C150, Standard Specification 
for Portland Cement, including the latest revisions thereof.  

Types of Portland cement available under ASTM C150 for general construction are: 
Type I - General purpose. Similar to American Petroleum Institute Class A. 
Type II - Moderate resistance to sulfate. Lower heat of hydration than Type I. Similar to 
API Class B. 
Type III - High early strength. Reduced curing time but higher heat of hydration than 
Type I. Similar to API Class C. 
Type IV - Extended setting time. Lower heat of hydration than Types I and III. 
Type V - High sulfate resistance. 
Special cement setting accelerators and retardants and other additives may be used in 
some cases. Special field additives for Portland cement mixtures shall meet the 
requirements of ASTM C494, Standard Specification for Chemical Admixtures for 
Concrete, and latest revision thereof. 
Hydrated lime may be added up to 10 percent of the volume of cement used to make the 
seal mix more fluid. Bentonite may be added to cement-based mixes, up to 6 percent by 
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weight of cement used, to improve fluid characteristics of the sealing mix and reduce the 
rate of heat generation during setting. 
Dry additives should be mixed with dry cement before adding water to the mixture to 
ensure proper mixing, uniformity of hydration, and an effective and homogeneous seal. 
The water demand of additives shall be taken into account when water is added to the 
mix. 
Minimum times required for sealing materials containing Portland cement to set and 
begin curing before construction operations on a well can be resumed are: 

• Types I and II cement – 24 hours  
• Type III cement – 12 hours  
• Type V cement – 6 hours  

Type IV cement is seldom used for annular seals because of its extended setting time. 
Allowable setting times may be reduced or lengthened by use of accelerators or 
retardants specifically designed to modify setting time, at the approval of the enforcing 
agency. 
More time shall be required for cement-based seals to cure to allow greater strength when 
construction or development operations following the placement of the seal may subject 
casing and sealing materials to significant stress. Subjecting a well to significant stress 
before a cement-based sealing material has adequately cured can damage the seal and 
prevent proper bonding of cement-based sealants to casing(s). 
If plastic well casing is used, care shall be exercised to control the heat of hydration 
generated during the setting and curing of cement in an annular seal. Heat can cause 
plastic casing to weaken and collapse. Heat generation is a special concern if thin-wall 
plastic well casing is used, if the well casing will be subject to significant net external 
pressure before the setting of the seal, and/or if the radial thickness of the annular seal is 
large. Additives that accelerate cement setting also tend to increase the rate of heat 
generation during setting and, thus, should be used with caution where plastic casing is 
employed. 
The temperature of a setting cement seal can be lowered by circulating water inside the 
well casing and/or by adding bentonite to the cement mixture, up to 6 percent by weight 
of cement used. 
Cement-based sealing material shall be constituted as follows: 

c. Neat Cement. For Types I or II Portland cement, neat cement shall 
be mixed at a ratio of one 94-pound sack of Portland cement 5 to 6 
gallons of 'clean' water. Additional water may be required where 
special additives, such as bentonite, or 'accelerators' or 'retardants' 
are used. 

 

d. Sand Cement. Sand-cement shall be mixed at a ratio of not more 
than 188 pounds of sand to one 94-pound sack of Portland cement 
(2 parts sand to 1 part cement, by weight) and about 7 gallons of 



EXHIBIT C 

13 

clean water, where Type I or Type II Portland cement is used. This 
is equivalent to a '10.3 sack mix.' Less water shall be used if less 
sand than 2 parts sand per one part cement by weight is used. 
Additional water may be required when special additives, such as 
bentonite, or 'accelerators' or 'retardants' are used. 

 

e. Concrete. Concrete is often useful for large volume annular seals, 
such as in large-diameter wells. The proper use of aggregate can 
decrease the permeability of the annular seal, reduce shrinkage, 
and reduce the heat of hydration generated by the seal. 
 
Concrete shall consist of Portland cement and aggregate mixed at a 
ratio of at least six-94 pound sacks of Portland cement per cubic 
yard of aggregate. A popular concrete mix consists of eight-94 
pound sacks of Type I or Type II Portland cement per cubic yard 
of uniform 3/8-inch aggregate. 
 
In no case shall the size of the aggregate be more than 1/5 the 
radial thickness of the annular seal. Water shall be added to 
concrete mixes to attain proper consistency for placement, setting, 
and curing. 

 

f. Mixing. Cement-based sealing materials shall be mixed thoroughly 
to provide uniformity and ensure that no 'lumps' exist. 
 
Ratios of the components of cement-based sealing materials can be 
varied depending on the type of cement and additives used. 
Variations must be approved by the enforcing agency. 

 

3. Bentonite. Bentonite clay in 'gel' form has some of the advantages of 
cement-based sealing material. A disadvantage is that the clay can 
sometimes separate from the clay-water mixture.  

Although many types of clay mixtures are available, none has sealing properties 
comparable to bentonite clay. Bentonite expands significantly in volumes when hydrated. 
Only bentonite clay is an acceptable clay for annular seals. 
Unamended bentonite clay seals should not be used where structural strength of the seal 
is required, or where it will dry. Bentonite seals may have a tendency to dry, shrink and 
crack in arid and semi-arid areas of California where subsurface moisture levels can be 
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low. Bentonite clay seals can be adversely affected by subsurface chemical conditions, as 
can cement-based materials. 
Bentonite clay shall not be used as a sealing material if roots from trees and other deep 
rooted plants might invade and disrupt the seal, and/or damage the well casing. Roots 
may grow in an interval containing a bentonite seal depending on surrounding soil 
conditions and vegetation. 
Bentonite-based sealing material shall not be used for sealing intervals of fractured rock 
or sealing intervals of highly unstable, unconsolidated material that could collapse and 
displace the sealing material, unless otherwise approved by the enforcing agency. 
Bentonite clay shall not be used as a sealing material where flowing water might erode it. 
Bentonite clay products used for sealing material must be specifically prepared for such 
use. Used drilling mud and/or cuttings from drilling shall not be used in sealing material. 
Bentonite used for annular seals shall be commercially prepared, powdered, granulated, 
pelletized, or chipped/crushed sodium montmorillonite clay. The largest dimension of 
pellets or chips shall be less than 1/5 the radial thickness of the annular space into which 
they are placed. 
Bentonite clay mixtures shall be thoroughly mixed with clean water prior to placement. A 
sufficient amount of water shall be added to bentonite to allow proper hydration. 
Depending on the bentonite sealing mixture used, 1 gallon of water should be added to 
about every 2 pounds of bentonite. Water added to bentonite for hydration shall be of 
suitable quality and free of pollutants and contaminants. 
Bentonite preparations normally require ½ to 1 hour to adequately hydrate. Actual 
hydration time is a function of site conditions and the form of bentonite used. Finely 
divided forms of bentonite generally require less time for hydration, if properly mixed. 
Dry bentonite pellets or chips may be placed directly into the annular space below water, 
where a short section of annular space, up to 10 feet in length, is to be sealed. Care shall 
be taken to prevent bridging during the placement of bentonite seal material. 

F. Radial Thickness of Seal. A minimum of two inches of sealing material shall be 
maintained between all casings and the borehole wall, within the interval to be 
sealed, except where temporary conductor casing cannot be removed, as noted in 
Subsection B, above. A minimum of two inches of sealing material shall also be 
maintained between each casing, such as permanent conductor casing, well 
casing, gravel fill pipes, etc., in a borehole within the interval to be sealed, unless 
otherwise approved by the enforcing agency. Additional space shall be provided, 
where needed, for casings to be properly centralized and spaced and allow the use 
of a tremie pipe during well construction (if required), especially for deeper wells. 

 

G. Placement of Seal.  

1. Obstructions. All loose cuttings, or other obstructions to sealing shall be 
removed from the annular space before placement of the annular seal. 
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2. Centralizers. Well casing shall be equipped with centering guides or 
'centralizers' to ensure the 2-inch minimum radial thickness of the annular 
seal is at least mantained. Centralizers need not be used in cases where the 
well casing is centered in the borehole during well construction by use of 
removable tools, such as hollow-stem augers. 

The spacing of centralizers is normally dictated by the casing materials used, the 
orientation and straightness of the borehole, and the method used to install the casing. 
Centralizers shall be metal, plastic, or other non-degradable material. Wood shall not be 
used as a centralizer material. Centralizers must be positioned to allow the proper 
placement of sealing material around casing within the interval to be sealed. 
Any metallic component of a centralizer used with metallic casing shall consist of the 
same material as the casing. Metallic centralizer components shall meet the same 
metallurgical specifications and standards as the metallic casing to reduce the potential 
for galvanic corrosion of the casing. 

3. Foundation and Transition Seals. A packer or similar retaining device, or a 
small quantity of sealant that is allowed to set, can be placed at the bottom 
of the interval to be sealed before final sealing operations begin to form a 
foundation for the seal. 

A transition seal, up to 5 feet in length, consisting of bentonite, is sometimes placed in 
the annular space to separate filter pack and cement-based sealing materials. The 
transition seal can prevent cement-based sealing materials from infiltrating the filter pack. 
A short interval of fine-grained sand, usually less than 2 feet in length, is sometimes 
placed between the filter pack and the bentonite transition seal to prevent bentonite from 
entering the filter pack. Also, fine sand is sometimes used in place of bentonite as the 
transition seal material. 
Fine-sized forms of bentonite, such as granules and powder, are usually employed for 
transition seals if a transition seal is to be placed above the water level in a well boring. 
Coarse forms of bentonite, such as pellets and chips, are often used where a bentonite 
transition seal is to be placed below the water level. 
Transition seals should be installed by use of a tremie pipe, or equivalent. However, some 
forms of bentonite may tend to bridge or clog in a tremie pipe. 
Bentonite can be placed in dry form or as slurry for use in transition seals. Water should 
be added to the bentonite transition seal prior to the placement of cement-based sealing 
materials where bentonite is dry in the borehole. Care should be exercised during the 
addition of water to the borehole to prevent displacing the bentonite. 
Water should be added to bentonite at a ratio of about 1 gallon for every 2 pounds of 
bentonite to allow for proper hydration. Water added to bentonite for hydration shall be 
of suitable quality and free of pollutants and contaminants. 
Sufficient time should be allowed for bentonite transition seals to properly hydrate before 
cement-based sealing materials are placed. Normally, ½ to 1 hour is required for proper 
hydration to occur. Actual time of hydration is a function of site conditions. 
The top of the transition seal shall be sounded to ensure that no bridging has occurred 
during placement. 
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4. Timing and Method of Placement. The annular space shall be sealed as 
soon as practical after completion of drilling or a stage of drilling. In no 
case shall the annular space be left unsealed longer than 14 days following 
the installation of casing. 

Sealing material shall be placed in one continuous operation from the bottom of the 
interval to be sealed, to the top of the interval. Where the seal is more than 100 feet in 
length, the deepest portion of the seal may be installed first and allowed to set or partially 
set. The deep initial seal shall be no longer than 10 feet in length. The remainder of the 
seal shall be placed above the initial segment in one continuous operation. 
Sealing material shall be placed by methods (such as the use of a tremie pipe or 
equivalent) that prevent freefall, bridging, or dilution of the sealing material, or 
separation of sand or aggregate from the sealing material. Annular sealing materials shall 
not be installed by freefall unless the interval to be sealed is dry and no deeper than 30 
feet below ground surface. 

5. Groundwater Flow. Special care shall be used to restrict the flow of 
groundwater into a well boring while placing material, where subsurface 
pressure causing the flow of water is significant. 

 

6. Verification. It shall be verified that the volume of sealing material placed 
at least equals or 
exceeds the volume 
to be sealed. 

 
Pressure. Pressure required for 
placement of sealing materials 
shall be maintained long 
enough for cement-based 
sealing materials to properly 
set. 

Section 10. Surface Construction 
Features. 

A. Openings. Openings into 
the top of the well which 
are designed to provide 
access to the well, i.e., for 
measuring, chlorinating, 
adding gravel, etc., shall be 
protected against entrance 
of surface waters or foreign 
matter by installation of 
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watertight caps or plugs. Access openings designed to permit the entrance or 
egress of air or gas (air or casing vents) shall terminate above the ground and 
above known flood levels and shall be protected against the entrance of foreign 
material by installation of down-turned and screened "U" bends (see Figures 6 
and 7).  

All other openings (holes, crevices, cracks, etc.) shall be sealed. 
A "sounding tube",Note 12 taphole with plug, or similar access (see Figure 6) for the 
introduction of water level measuring devices shall be affixed to the casing of all wells. 
For wells fitted with a "well cap" the cap shall have a removable plug for this purpose. 

1. Where the pump is 
installed directly 
over the casing, a 
watertight seal 
(gasket) shall be 
placed between the 
pump head and the 
pump base (slab), 
or a water-tight seal 
(gasket) shall be 
placed between the 
pump base and the 
rim of the casing, or 
a "well cap" shall 
be installed to close 
the annular opening 
between the casing 
and the pump 
column pipe (see 
Figure 6 and 7). 

 

2. Where the pump is 
offset from the well 
or where a 
submersible pump 
is used, the opening 
between the well 
casing and any pipes or cables which enter the well shall be closed by a 
watertight seal or "well cap". 
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3. If the pump is not installed immediately or if there is a prolonged 
interruption in construction of the well, a watertight cover shall be 
installed at the top of the casing. 

 

4. A watertight seal or gasket shall be placed between the pump discharge 
head and the discharge line; or, in the event of a below-ground discharge, 
between the discharge pipe and discharge line (see Figures 6 and 7). 

 

5. Bases. A concrete base or pad, sometimes called a pump block or pump 
pedestal, shall be constructed at ground surface around the top of the well 
casing and contact the annular seal, unless the top of the casing is below 
ground surface, as provided by Subsection B, below.  

The base shall be free of cracks, voids, or other significant defects likely to prevent water 
tightness. Contacts between the base and the annular seal, and the base and the well 
casing, must be water tight and must not cause the failure of the annular seal or well 
casing. Where cement-based annular sealing material is used, the concrete base shall be 
poured before the annular seal has set, unless otherwise approved by the enforcing 
agency. 
The upper surface of the base shall slope away from the well casing. The base shall 
extend at least two feet laterally in all directions from the outside of the well boring, 
unless otherwise approved by the enforcing agency. The base shall be a minimum of 4 
inches thick. 
A minimum base thickness of 4 inches is normally acceptable for small diameter, single-
user domestic wells. The base thickness should be increased for larger wells. Shape and 
design requirements for well pump bases vary with the size, weight, and type of pumping 
equipment to be installed, engineering properties of the soil on which the base is to be 
placed, and local environmental conditions. A large variety of base designs have been 
used. The Vertical Turbine Pump Association has developed a standard base design for 
large lineshaft turbine pumps. This design consists of a square, concrete pump base 
whose design is dependent on bearing weight and site soil characteristics. 
Where freezing conditions require the use of a pitless adapter, and the well casing and 
annular seal do not extend above ground surface or into a pit or vault, a concrete base or 
pad shall be constructed as a permanent location monument for the covered well. The 
base shall be 3 feet in length on each side and 4 inches in thickness, unless otherwise 
approved by the enforcing agency. The base shall have a lift-out section, or equivalent, to 
allow access to the well. The lift-out shall facilitate inspection and repair of the well. 

6. Where the well is to be gravel packed and the pack extends to the surface, 
a watertight cover shall be installed between the conductor casing and the 
inner casing (see also Section 9, Subsection B, Item 5 and Figure 5). 
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B. Well Pits or Vaults. The use of well pits, vaults, or equivalent features to house 
the top of a well casing below ground surface shall be avoided, if possible, 
because of their susceptibility to the entrance of poor-quality water, contaminants 
and pollutants. Well pits or vaults can only be used if approval is obtained from 
the enforcing agency. A substitute device, such as a pitless adapter or pitless 
adapter unit (a variation), should almost always be used in place of a vault or pit.  

Pitless adapters and units were developed for use in areas where prolonged freezing 
occurs, and below ground (frost line) discharges are common. Both the National 
Sanitation Foundation and Water Systems Council have developed standards for the 
manufacture and installation of pitless adapters and units. (See Appendix E, 
Bibliography, Bulletin 74-81.) 
If a pit or vault is used it shall be watertight and structurally sound. The vault shall extend 
from the top of the annular seal to at least ground surface. 
The vault shall contact the annular seal in a manner to form a watertight and structurally 
sound connection. Contacts between the vault and the annular seal, and the vault and the 
well casing, if any, shall not fail or cause the failure of the well casing or annular seal. 
Where cement-based annular seal materials are used, the vault shall be set into or contact 
the annular seal material before it sets, unless otherwise approved by the enforcing 
agency. If bentonite-based sealing material is used for the annular seal, the vault should 
be set into the bentonite before it is fully hydrated. 
Cement-based sealing material shall be placed between the outer walls of the vault and 
the excavation into which it is placed to form a proper, structurally sound foundation for 
the vault, and to seal the space between the vault and excavation. 
The sealing material surrounding a vault shall extend from the top of the annular seal to 
ground surface unless precluded in areas of freezing. If cement-based sealing material is 
used for both the annular seal and the space between the excavation and vault, the sealing 
material shall be emplaced in a 'continuous pour'. In other words, cement-based sealing 
material shall be placed between the vault and excavation and contact the cement-based 
annular seal before the annular seal has set. 
The vault cover or lid shall be watertight but shall allow the venting of gases. The lid 
shall be fitted with a security device to prevent unauthorized access. The outside of the 
lid shall be clearly and permanently labeled 'WATER WELL'. The vault and its lid shall 
be strong enough to support vehicular traffic where such traffic might occur. 
The top of the vault shall be set at, or above, grade so that drainage is away from the 
vault. The top of the well casing contained within the vault shall be covered in 
accordance with requirements under Subsection A, above, so that water, contaminants, 
and pollutants that may enter the vault will not enter the well casing. The cover shall be 
provided with a pressure relief or venting device for gases. 
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C. Enclosure of Well and Appurtenances. In community water supply wells, the well 
and pump shall be located in a locked enclosure to exclude access by 
unauthorized persons. 

 

D. Pump Blowoff. When there is a blowoff or drain line from the pump discharge, it 
shall be located above any known flood levels and protected against the 
possibility of backsiphonage or backpressure. The blowoff or drain line shall not 
be connected to any sewer or storm drain except when connected through an air 
gap. 

E. Air Vents. In community water supply wells to minimize the possibility of 
contamination caused by the creation of a partial vacuum during pumping, a 
casing vent shall be installed (Figure 7). In addition, to release air trapped in the 
pump column when the pump is not running, air release vents shall be installed 
(Figure 7). Air vents are also recommended for other types of wells except those 
having jet pump installations requiring positive pressure (which cannot have a 
vent). 

F. Backflow Prevention. All pump discharge pipes not discharging or open to the 
atmosphere shall be equipped with an automatic device to prevent backflow 
and/or back siphonage into a well. Specific backflow prevention measures are 
required for drinking water supply wells as prescribed in Title 17, Public Health, 
California Code of Regulations (Sections 7583-7585 and 7601-7605, effective 
June 25, 1987).  

Irrigation well systems, including those used for landscape irrigation, and other well 
systems that employ, or which have been modified to employ, chemical feeders or 
injectors shall be equipped with a backflow prevention device(s) approved by the 
enforcing agency. 

Part III. Destruction of Wells 
 
Section 20. Purpose of Destruction. 
A well that is no longer usefulNote 21 (including exploration and test holes) must be 
destroyed in order to: 1. Assure that the groundwater supply is protected and preserved 
for further use. 2. Eliminate the potential physical hazard.  
Section 21. Definition of "Abandoned" Well. 
A well is considered 'abandoned' or permanently inactive if it has not been used for one 
year, unless the owner demonstrates intention to use the well again. In accordance with 
Section 115700 of the California Health and safety Code, the well owner shall properly 
maintain an inactive well as evidence of intention for future use in such a way that the 
following requirements are met: 
(1) The well shall not allow impairment of the quality of water within the well and 
groundwater encountered by the well. 
(2) The top of the well or well casing shall be provided with a cover, that is secured by a 
lock or by other means to prevent its removal without the use of equipment or tools, to 
prevent unauthorized access, to prevent a safety hazard to humans and animals, and to 
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prevent illegal disposal of wastes in the well. The cover shall be watertight where the top 
of the well casing or other surface openings to the well are below ground level, such as in 
a vault or below known levels of flooding. The cover shall be watertight if the well is 
inactive for more than five consecutive years. A pump or motor, angle drive, or other 
surface feature of a well, when in compliance with the above provisions, shall suffice as a 
cover. 
(3) The well shall be marked so as to be easily visible and located, and labeled so as to be 
easily identified as a well. 
(4) The area surrounding the well shall be kept clear of brush, debris, and waste 
materials. 
If a pump has been temporarily removed for repair or replacement, the well shall not be 
considered 'abandoned' if the above conditions are met. The well shall be adequately 
covered to prevent injury to people and animals and to prevent the entrance of foreign 
material, surface water, pollutants, or contaminants into the well during the pump repair 
period. 
Section 22. General Requirement. 
All "abandoned" wells and exploration or test holes shall be destroyed. The objective of 
destruction is to restore as nearly as possible those subsurface conditions which existed 
before the well was constructed taking into account also changes, if any, which have 
occurred since the time of construction. (For example, an aquifer which may have 
produced good quality water at one time but which now produces water of inferior 
quality, such as a coastal aquifer that has been invaded by seawater.) 

Destruction of a well shall consist of the complete filling of the well in accordance 
with the procedures described in Section 23 (following). 

Section 23. Requirements for Destroying Wells. 

A. Preliminary Work. Before the well is destroyed, it shall be investigated to 
determine its condition, details of construction, and whether there are obstructions 
that will interfere with the process of filling and sealing. This may include the use 
of downhole television and photography for visual inspection of the well.  

1. Obstructions. The well shall be cleaned, as needed, so that all undesirable 
materials, including obstructions to filling and sealing, debris, oil from oil-
lubricated pumps, or pollutants and contaminants that could interfere with 
well destruction are removed for disposal.  

The enforcing agency shall be notified as soon as possible if pollutants and contaminants 
are known or suspected to be in a well to be destroyed. Well destruction operations may 
then proceed only at the approval of the enforcing agency. 
The enforcing agency should be contacted to determine requirements for proper disposal 
of materials removed from a well to be destroyed. 

2. Where necessary, to ensure that sealing material fills not only the well 
casing but also any annular space or nearby voids within the zone(s) to be 
sealed, the casing should be perforated or otherwise punctured. 
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3. In some wells, it may be necessary or desirable to remove a part of the 
casing. However, in many instances this can be done only as the well is 
filled. For dug wells, as much of the lining as possible (or safe) should be 
removed prior to filling. 

 

B. Filling and Sealing 
Conditions. Following are 
requirements to be 
observed when certain 
conditions are encountered:  

1. Wells situated in 
unconsolidated 
material in an 
unconfined 
groundwater zone. 
In all cases the 
upper 20 feet of the 
well shall be sealed 
with suitable 
sealing material and 
the remainder of the 
well shall be filled 
with suitable fill, or 
sealing material. 
(See Figure 9A, of 
Bulletin 74- 81.) 

 

2. Well penetrating 
several aquifers or 
formations. In all 
cases the upper 20 
feet of the well shall be sealed with impervious material.  

In areas where the interchange of water between aquifers will result in a significantNote 
22 deterioration of the quality of water in one or more aquifers, or will result in a loss of 
artesian pressure, the well shall be filled and sealed so as to prevent such interchange. 
Sand or other suitable inorganic material may be placed opposite the producing aquifers 
and other formations where impervious sealing material is not required. To prevent the 
vertical movement of water from the producing formation, impervious material must be 
placed opposite confining formations above and below the producing formations for a 
distance of 10 feet or more. The formation producing the deleterious water shall be sealed 
by placing impervious material opposite the formation, and opposite the confining 
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formations for a sufficient vertical distance (but no less than 10 feet) in both directions, or 
in the case of "bottom" waters, in the upward direction. (See Figure 9B.) 
In locations where interchange is in no way detrimental, suitable inorganic material may 
be placed opposite the formations penetrated. When the boundaries of the various 
formations are unknown, alternate layers of impervious and pervious material shall be 
placed in the well. 

3. Well penetrating creviced or fractured rock. If creviced or fractured rock 
formations are encountered just below the surface, the portions of the well 
opposite this formation shall be sealed with neat cement, sand-cement 
grout, or concrete. If these formations extend to considerable depth, 
alternate layers of coarse stoneNote 23 and cement grout or concrete may 
be used to fill the well. Fine grained material shall not be used as fill 
material for creviced or fractured rock formations. 

 

4. Well in noncreviced, consolidated formation. The upper 20 feet of a well 
in a noncreviced, consolidated formation shall be filled with impervious 
material. The remainder of the well may be filled with clay or other 
suitable inorganic material. 

 

5. Well penetrating specific aquifers, local conditions. Under certain local 
conditions, the enforcing agency may require that specific aquifers or 
formations be sealed off during destruction of the well. 

 

C. Placement of Material. The following requirements shall be observed in placing 
fill or sealing material in wells to be destroyed:  

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

 

2. Where neat cement grout, sand-cement grout, or concrete is used, it shall 
be poured in one continuous operation. 

 

3. Sealing material shall be placed in the interval or intervals to be sealed by 
methods that prevent free fall, dilution, and/or separation of aggregate 
from cementing materials. 
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4. Where the head (pressure) producing flow is great, special care and 
methods must be used to restrict the flow while placing the sealing 
material. In such cases, the casing must be perforated opposite the area to 
be sealed and the sealing material forced out under pressure into the 
surrounding formation. 

 

5. In destroying gravel-packed wells, the casing shall be perforated or 
otherwise punctured opposite the area to be sealed. The sealing material 
shall then be placed within the casing, completely filling the portion 
adjacent to the area to be sealed and then forced out under pressure into 
the gravel envelope. 

 

6. When pressure is applied to force sealing material into the annular space, 
the pressure shall be maintained for a length of time sufficient for the 
cementing mixture to set. 

 

7. To assure that the well is filled and there has been no jamming or 
"bridging" of the material, verification shall be made that the volume of 
material placed in the well installation at least equals the volume of the 
empty hole. 

 
D. Materials. Requirements for sealing and fill materials are as follows: 

8. Impervious Sealing Materials. No material is completely impervious. 
However, sealing materials shall have such low permeability that the 
volume of water passing through them is of small consequence.  

Suitable impervious materials include neat cement, sand-cement grout, concrete, and 
bentonite clay, all of which are described in Section 9, Subsection D, "Sealing Material" 
of these standards; and well-proportioned mixes of silts, sands, and clays (or cement), and 
native soils that have a coefficient of permeability of less than 10 feet per year.Note 24 
Used drilling muds are not acceptable. 

9. Filler Material. Many materials are suitable for use as filler in destroying 
wells. These include clay, silt, sand, gravel, crushed stone, native soils, 
mixtures of the aforementioned types, and those described in the 
preceding paragraph. Material containing organic matter shall not be used. 
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D. Additional Requirements for Wells in Urban Areas.  

In incorporated areas or unincorporated areas developed for multiple habitation, to make 
further use of the well site, the following additional requirements must be met (see Figure 
9C): 

1. A hole shall be excavated around the well casing to a depth of 5 feet 
below the ground surface and the well casing removed to the bottom of the 
excavation. 

 

2. The sealing material used for the upper portion of the well shall be 
allowed to spill over into the excavation to form a cap. 

 

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

 
Temporary Cover. During periods when no work is being done on the well, such as 
overnight or while waiting for sealing material to set, the well and surrounding 
excavation, if any, shall be covered. The cover shall be sufficiently strong and well 
enough anchored to prevent the introduction of foreign material into the well and to 
protect the public from a potentially hazardous situation. 
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Part II. Monitoring Well Construction 

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

Monitoring wells are usually constructed to observe conditions at defined or required 
locations. Monitoring well locations are usually selected on the basis of known or expected 
hydrologic, geologic, and water quality conditions and the location of pollutant or 
contaminant sources. Monitoring wells frequently need to be located close to or within areas 
of pollution or contamination. 

A. Separation. Monitoring wells shall be located an adequate distance from known or potential 
sources of pollution and contamination, including those listed in Section 8 of the Water Well 
Standards, unless regulatory or legitimate data requirements necessitate they be located 
closer. 

 

B. Flooding and Drainage. Monitoring wells should be located in areas protected from 
flooding, if possible. Provisions for locating monitoring wells in areas of flooding and 
drainage are contained in Section 8 of the Water Well Standards. 

 

C. Accessibility. All monitoring wells shall be located an adequate distance from buildings and 
other structures to allow access for well maintenance, modification, repair, and destruction, 
unless otherwise approved by the enforcing agency. 

 

Disposal of Wastes When Drilling in Contaminated or Polluted Areas. Drill cuttings and 
wastewater from monitoring wells or exploration holes in areas of known or suspected 
contamination or pollution shall be disposed of in accordance with all applicable federal, 
State, and local requirements. The enforcing agency should be contacted to determine 
requirements for the proper disposal of cuttings and wastewater. 
 

Section 9. Sealing the Upper Annular Space. 

The space between the monitoring well casing and the wall of the well boring, usually 
referred to as the "annular space," shall be effectively sealed to prevent it from being a 
preferential pathway for the movement of poor quality water, pollutants, and contaminants. 
Since monitoring wells are often constructed to obtain water from discrete intervals, a 
secondary purpose of the annular seal can be to isolate the well intake section or screen to 
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one water-bearing unit. The annular seal can also serve to protect the structural integrity of 
the well casing and to protect the casing from chemical attack and corrosion. Because 
monitoring wells are often located close to, or within areas affected by pollutants and 
contaminants, an effective annular seal is often critical for the protection of groundwater 
quality. 

General discussion of sealing methods and requirements for monitoring wells is contained in 
Section 9, Section 13, and Appendix B, of the Water Well Standards. Special requirements 
for monitoring wells include the following: 

A. Minimum Depth of Annular Seal. 

 

1. Water quality monitoring wells and monitoring wells constructed in areas of known 
or suspected pollution or contamination. The annular space shall be sealed from the top of 
the filter pack or monitoring zone to ground surface, unless otherwise approved by the 
enforcing agency. The top of the filter pack or monitoring zone shall not extend into another 
water-bearing unit above the single water-bearing unit being monitored unless otherwise 
approved by the enforcing agency. The filter pack or monitoring zone shall not extend into 
any confining layers that overlie or underlie the unit to be monitored, unless otherwise 
approved by the enforcing agency. The annular surface seal shall be no less than 20 feet in 
length.  
 
Seal lengths less than 20 feet are permissible only if shallow zones will be monitored and 
approval has been obtained from the enforcing agency. If possible, special protection shall be 
provided where a reduced-length seal is used, as described in Section 8 of the Water Well 
Standards. 

 

2. Other Monitoring Wells. The upper annular seal shall extend from ground surface to a 
minimum depth of 20 feet. An annular seal less than 20 feet in length is permissible if 
provisions in Item 1, above, are followed. 

 

3. Sealing Off Strata. Additional annular sealing material shall be placed below the 
minimum depth of the upper annular seal, as is needed, to prevent the movement of poor-
quality water, pollutants, and contaminants through the well to zones of good-quality water. 
Requirements for sealing off zones are in Section 13 of the Water Well Standards. 
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4. Shallow Water Level Observation Wells. Water level observation wells less than 15 
feet in total depth that are used to assess root zone drainage in agricultural areas are exempt 
from an annular surface seal requirement, unless otherwise required by the enforcing agency. 

 

5. Areas of Freezing. The top of the annular seal may be below ground surface in areas 
where freezing is likely. Such areas include those listed in Section 9 of the Water Well 
Standards. The top of the annular seal shall not be more than 4 feet below ground surface. 
The remainder of the space above the seal may be made an integral part of a vault, in 
accordance with Section 10, Subsection E, below. 

 

6. Vaults. At the approval of the enforcing agency, the top of the annular seal and well 
casing can be below ground surface where traffic or other conditions require. In no case shall 
the top of the annular seal be more than 4 feet below ground surface.  
 
The top of the annular seal shall contact a suitable, watertight, structurally-sound subsurface 
vault, or equivalent feature, that encloses the top of the well casing in accordance with 
Section 10, Subsection E below. The vault shall extend from the top of the annular seal to at 
least ground surface. 

 

B. Sealing Conditions. 

 

1. Temporary Conductor Casing. If "temporary" conductor casing is used during 
drilling, it shall be removed during the placement of the casing and annular seal materials, as 
described in Section 9 of the Water Wells Standards. If the temporary conductor casing 
"cannot" be removed, as defined in Section 9 of the Water Well Standards, sealing material 
shall be placed between the conductor casing and borehole wall, and between the well casing 
and conductor casing, in accordance with methods described in Section 9 of the Water Well 
Standards. Sealing material shall extend to at least the depths specified in Subsection A of 
this section. 

 

2. Permanent Conductor Casing. If a permanent conductor casing is to be installed, the 
monitoring well borehole diameter shall be at least 4 inches greater than the outside diameter 
of the conductor casing. The inner diameter of the permanent conductor casing shall in turn 
be at least 4 inches greater than the outside diameter of the well casing.  
 
Sealing material shall be placed between the permanent conductor casing and the borehole 
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wall, and the conductor casing and the well casing. The sealing material shall extend to at 
least the depths specified in Subsection A of this section. 

 

C. Radial Thickness of Seal. A minimum of two inches of sealing material shall be maintained 
between all casings and the borehole wall, within the interval to be sealed, except as noted in 
Section 9 of the Water Well Standards. At least two inches of the sealing material shall also 
be maintained between all "casings" in a borehole, within the interval to be sealed unless 
otherwise approved by the enforcing agency. Additional space shall be provided, where 
needed, to allow casings to be properly centralized and spaced and allow the use of a tremie 
pipe during well construction (if required), especially for deeper wells. 

 

D. Sealing Material. Sealing material shall consist of neat cement, sand- cement, or bentonite 
clay. Cement-based sealing material shall be used opposite fractured rock, unless otherwise 
approved by the enforcing agency. Concrete shall be used only with the approval of the 
enforcing agency.  
 
Sealing material shall be selected based on required structural, handling, and sealing 
properties, and the chemical environment into which it is placed. Used drilling mud or 
cuttings from drilling shall not be used for any part of sealing material. 

 

1. Water. Water used for sealing mixtures should generally be of drinking water quality, 
shall be compatible with the type of sealing material used, shall be free of petroleum and 
petroleum products, and shall be free of suspended matter. Good-quality water is necessary 
to ensure that sealing materials achieve proper consistency for placement and achieve 
adequate structural and sealing properties.  
 
Nonpotable water can sometimes be used for preparing cement-based sealing materials. In no 
case shall the concentration of chloride in water used in cement-based sealing material 
exceed 2,000 milligrams per liter. Sulfate shall not exceed 1,500 mg/l.  
 
Water used for sealing material shall be chemically analyzed if unknown. Only drinking-
quality water of known composition should be used for preparing sealing mixtures for 
monitoring wells to be used for sensitive water-quality determinations.  

2. Cement-Based Sealing Materials. Discussion and standards for cement- based sealing 
materials are contained in Section 9 of the Water Well Standards. Special considerations that 
apply to monitoring wells are:  

a. Additives. Care should be exercised in the use of special additives for cement-
based sealing materials, such as those used for modifying cement setting times. Some 
additives could interfere with sensitive water quality determinations. 
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b. Cooling Water. In the case of water quality monitoring wells, care should be 
exercised in the use of circulating cooling water to protect plastic casing from heat build-up 
during setting of cement-based sealing materials. Water introduced and/or circulated in a 
well for cooling could interfere with water quality determinations. 

 

3. Bentonite-Based Sealing Materials. Discussion and standards for bentonite-based 
sealing materials are contained in Section 9 of the Water Well Standards. 

 

E. Transition Seal. A bentonite-based transition seal, up to 5 feet in length, is often placed in the 
annular space to separate filter pack and cement-based sealing materials. The transition seal 
can prevent cement-based sealing materials from infiltrating the filter pack. A short interval 
of fine-grain sand, usually less than 2 feet in length, is often placed between the filter pack 
and the bentonite transition seal to prevent bentonite from entering the filter pack. Also, fine 
sand is sometimes used in place of bentonite as the transition seal material.  
 
Fine grain forms of bentonite, such as granules and powder, are usually employed for a 
transition seal if a transition seal is to be placed above the water level in a well boring. 
Coarse forms of bentonite, such as pellets and chips, are often used where a bentonite 
transition seal is to be placed below the water level.  
 
Transition seals should be installed by using a tremie pipe or equivalent. However, some 
forms of bentonite may tend to bridge or clog in a tremie pipe.  
 
Bentonite can be replaced in the well annulus in dry form or as slurry for transition seals. 
Water should be added to the bentonite transition seal prior to the placement of cement-based 
sealing materials where the bentonite is dry in the borehole. Care should be exercised during 
the addition of water to the borehole to prevent displacing the bentonite.  
 
Water should be added to bentonite at a ratio of about 1 gallon for every 2 pounds of 
bentonite to allow for proper hydration. Water added to bentonite for hydration or to make a 
slurry shall be of suitable quality and free of pollutants and contaminants.  
 
Sufficient time should be allowed for bentonite transition seals to properly hydrate before 
cement-based sealing materials are placed. Normally, ½ to 1 hour is required for hydration to 
occur. Actual time of hydration is a function of site conditions.  
 
The top of the transition seal shall be sounded to ensure that no bridging occurred during 
placement. 
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F. Placement of Annular Seal Material. All loose cuttings and other obstructions shall be 
removed from the annular space before sealing materials are placed. Sealing may be 
accomplished by using pressure grouting techniques, a tremie pipe, or equivalent. Sealing 
materials shall be installed as soon as possible during well construction operations. Sealing 
materials shall not be installed by "free-fall" from the surface unless the interval to be sealed 
is dry and less than 30 feet deep.  
 
Casing spacers shall be used within the interval(s) to be sealed to separate individual well 
casing strings from one another in a borehole of a nested monitoring well. The spacers shall 
be placed at intervals along the casing to ensure a minimum separation of 2 inches between 
individual casing strings. Spacers shall be constructed of corrosion-resistant metal, plastic, or 
other non-degradable material. Wood shall not be used as spacer material.  
 
Any metallic component of a spacer used with metallic casing shall consist of the same 
material as the casing. Metallic spacer components shall meet the same metallurgical 
specifications and standards as the casing to reduce the potential for galvanic corrosion of the 
casing.  
 
The spacing of casing spacers is normally dictated by casing materials used, the orientation 
and straightness of the borehole, and the method used to install the casing. Spacers shall not 
be more than 12 inches in length and shall not be placed closer than 10 feet apart along a 
casing string within the interval to be sealed, unless otherwise approved by the enforcing 
agency.  
 
Casing spacers shall be designed to allow the proper passage and distribution of sealing 
material around casing(s) within the interval(s) to be sealed.  
 
Additional discussion and standards for placement of the annular seal are contained in 
Section 9, Section 13, and Appendix B of the Water Well Standards. 

 

Section 10. Surface Construction Features. 

Surface construction features of a monitoring well shall serve to prevent physical damage to 
the well; prevent entrance of surface water, pollutants, and contaminants; and prevent 
unauthorized access. 

A. Locking Cover. The top of a monitoring well shall be protected by a locking cover or 
equivalent level of protection to prevent unauthorized access. 

 

B. Casing Cap. The top of a monitoring well casing shall be fitted with a cap or "sanitary seal" 
to prevent surface water, pollutants, or contaminants from entering the well bore. Openings 



EXHIBIT D 

or passages for water level measurement, venting, pump power cables, discharge tubing, and 
other access shall be protected against entry of surface water, pollutants, and contaminants. 

 

C. Flooding. The top of the well casing shall terminate above ground surface and known levels 
of flooding, except where site conditions, such as vehicular traffic, will not allow. 

 

D. Bases. Unless otherwise approved by the enforcing agency, a concrete base or pad shall be 
constructed around the top of a monitoring well casing at ground surface and contact the 
annular seal, unless the top of the casing is below ground surface as provided by Subsection 
E, below. The base shall be at least 4 inches thick and shall slope to drain away from the well 
casing. The base shall extend at least two feet laterally in all directions from the outside of 
the well boring, unless otherwise approved by the enforcing agency.  
 
The base shall be free of cracks, voids, and other significant defects likely to prevent water 
tightness. Contacts between the base and the annular seal, and the base and the well casing 
must be water tight and must not cause the failure of the well casing or annular seal.  
 
Where cement-based annular sealing material is used, the concrete base shall be poured 
before the annular seal has set, unless otherwise approved by the enforcing agency. 

 
 
 

E. Vaults. At the approval of the enforcing agency, the top of the well casing may be below 
ground surface because of traffic or other critical considerations. A structurally-sound 
watertight vault, or equivalent feature, shall be installed to house the top of a monitoring well 
that is below ground surface. The vault shall extend from the top of the annular seal to at 
least ground surface. In no case shall the top of the annular seal be more than 4 feet below 
ground surface.  
 
The vault shall contact the annular seal in a manner to form a watertight and structurally 
sound connection. Contacts between the vault and the annular seal, and the vault and the well 
casing, if any, shall not fail or cause the failure of the well casing or annular seal.  
 
Where cement-based annular seal materials are used, the vault shall be set into or contact the 
annular seal material before it sets, unless otherwise approved by the enforcing agency. If 
bentonite-based sealing material is used for the annular seal, the vault should be set into the 
bentonite before it is fully hydrated.  
 
Cement-based sealing material shall be placed between the outer walls of the vault and the 
excavation into which it is placed to form a proper, structurally sound foundation for the 
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vault, and to seal the space between the vault and excavation. Bentonite-based sealing 
material may be used between the vault and excavation at the approval of the enforcing 
agency.  
 
Sealing material surrounding a vault shall extend from the top of the annular seal to ground 
surface, unless precluded in areas of freezing. If cement-based sealing material is used for 
both the annular seal and the space between the excavation and vault, the sealing material 
shall be placed in a "continuous pour." In other words, cement-based sealing material shall be 
placed between the vault and excavation and contact the cement-based annular seal before 
the annular seal has set.  
 
The vault cover or lid shall be watertight but shall allow the venting of gases, unless 
otherwise approved by the enforcing agency. The lid shall be fitted with a security device to 
prevent unauthorized access. The lid shall be strong enough to support vehicular traffic 
where such traffic might occur.  
 
The top of the vault shall be set at or above grade so drainage is away from the vault. The top 
of the well casing contained within the vault shall be covered in accordance with 
requirements under Subsections A and B, above, so that water, contaminants, or pollutants 
that may enter the vault will not enter the well casing. 

 

F. Protection From Vehicles. Protective steel posts, or the equivalent, shall be installed around a 
monitoring well casing where it is terminated above ground surface in areas of vehicular 
traffic. The posts shall be easily seen and shall protect the well from vehicular impact. 

Additional requirements for surface construction features are in Section 10 of the Water Well 
Standards. 
 
 

Part III. Destruction of Wells 

Section 20. Purpose of Destruction. 

A well that is no longer usefulNote 21 (including exploration and test holes) must be destroyed 
in order to: 1. Assure that the groundwater supply is protected and preserved for further use. 
2. Eliminate the potential physical hazard.  

Section 21. Definition of "Abandoned" Well. 

A well is considered 'abandoned' or permanently inactive if it has not been used for one year, 
unless the owner demonstrates intention to use the well again. In accordance with Section 
115700 of the California Health and safety Code, the well owner shall properly maintain an 
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inactive well as evidence of intention for future use in such a way that the following 
requirements are met: 

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

(2) The top of the well or well casing shall be provided with a cover, that is secured by a lock 
or by other means to prevent its removal without the use of equipment or tools, to prevent 
unauthorized access, to prevent a safety hazard to humans and animals, and to prevent illegal 
disposal of wastes in the well. The cover shall be watertight where the top of the well casing 
or other surface openings to the well are below ground level, such as in a vault or below 
known levels of flooding. The cover shall be watertight if the well is inactive for more than 
five consecutive years. A pump or motor, angle drive, or other surface feature of a well, 
when in compliance with the above provisions, shall suffice as a cover. 

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

(4) The area surrounding the well shall be kept clear of brush, debris, and waste materials. 

If a pump has been temporarily removed for repair or replacement, the well shall not be 
considered 'abandoned' if the above conditions are met. The well shall be adequately covered 
to prevent injury to people and animals and to prevent the entrance of foreign material, 
surface water, pollutants, or contaminants into the well during the pump repair period. 

Section 22. General Requirement. 

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

Destruction of a well shall consist of the complete filling of the well in accordance with the 
procedures described in Section 23 (following). 












































