GERMANY TOWNSHIP
CONSTRUCTION STANDARDS and
MATERIAL SPECIFICATIONS

for
WELLS & GEOTHERMAL SYSTEMS

. WELL CONSTRUCTION REQUIREMENTS

1. Casing. All domestic, agricultural, irrigation, commercial, and industrial wells
used for supplying water, monitoring water levels, or geothermal systems shall
be equipped with watertight and durable casing constructed of listed material
and minimum wall thickness:

Wrought iron - 0.1875 inches (4.76 mm)

Steel - 0.1875 inches (4.76 mm)

Polyvinyl chloride (PVC) plastic 0.175 inches (4.445 mm) — PVC
Monitoring wells 0.154 inches (3.912 mm)

Joining. The sections of casing shall be joined together by threaded
couplings, or full circumferential welding for ferrous materials, and
threaded couplings or solvent welding in accordance with ANSI/NSF
Standard 14 for PVC. Other nonferrous casing joining must meet AWWA
Standard A100.

Minimum depth. The casing shall be carried at least 10 feet (3048mm)
into competent bedrock to a minimum depth of 20 feet (6096 mm).

Grouting. Casing shall be grouted in place and grouting must be
compatible with casing material.

Minimum borehole diameter. The borehole shall be 3 inches (76.2 mm)
larger in diameter than the outside diameter of casing to allow for a
minimum of 1-1/2 inches (38.1 mm) of annular space for grout
placement.

Minimum extension above grade. Casing shall extend at least 12 inches
(304.8 mm) above ground surface. The casing may be terminated at
grade or just below grade if fitted with a waterproof and airtight cap and
is located within a box-type enclosure with an access lid such as a small
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meter vault.

Ferrous casing. Ferrous Casing shall be new pipe meeting ASTM or API
specifications for water supply well construction. It shall be equipped
with a drive shoe or other effective casing seal and have full
circumference welds or threaded pipe joints.

Non-ferrous casing. Non-Ferrous Casing shall meet appropriate ANSI,
ASTM or NSF standards for water well casing applications. It shall not be
driven.

Grouting. The annular space between the well casing and the earth formation
shall be completely filled with approved grout from the bottom of the annular
space outside the casing to grade or from a minimum depth of 20 feet (6096mm)
to grade in one continuous operation within 7 days of completion of drilling.

In the event that grouting is done following completion of all drilling operations,
all obstructions must be completely cleared prior to placement of grout material.

A.

Approved Grout: Approved grout shall be mixed and applied according
to manufacturer’s specifications (e.g., water content and viscosity) for
use in grouting wells and/or geothermal boreholes. The following types
of grouting are specifically authorized:

a) Neat Cement Grout: A fluid mixture of hydraulic cement and water,

with or without admixtures in the following proportions; one bag of
cement (94 pounds (42.6 kg) to not less than 5 gallons (18.9 1) nor
more than 7 gallons (26.5 |) of water.

b) Thermally Enhanced Bentonite Based Grout: Thermally-enhanced

bentonite based grout is a high solids mixture of sodium bentonite,
inert additives such as sand or rock dust that enhance thermal
conductivity, and potable water mixed according to the
manufacturer's specifications. The sand must be clean so as to not
introduce contaminants into the grout mixture. The use of special
additives to alter permeability, increase thermal conductivity,
increase fluidity, control grout loss, and/or control time of set, and
the composition of the resultant slurry, must be used in accordance
with the manufacturer's specifications.

Bentonite Based Grout: Bentonite based grout is a high solids
mixture of sodium bentonite and a pumping additive that provides a
simple, economical method to seal annular spaces around well




casings and grout geothermal boreholes. The slurry develops a high
quality grout with low permeability. The use of these two items
must be used in accordance with the manufacturer's specifications.

B. Tremie Placement Method for Grout. After water or other drilling fluid
has been circulated in the annular space sufficient to clear obstructions,
grout shall be placed by pressure pumping through a tremie pipe. The
tremie pipe shall be lowered to the bottom of the zone being grouted,
and raised slowly as the material is introduced.

C. Other Fill and Bridging Materials. If the entire annular space cannot be
filled with approved grout (below the minimum 20 feet), other fill or
bridging materials may be used. Acceptable fill materials are site specific
and may include, but may not be limited to: bentonite chips or pellets,
clean cuttings removed from the borehole; clean sand, gravel, or a
mixture of sand and gravel; and/or cement and water or concrete mixes.

(a) Tremie Placement Method for Fill and Bridging Materials: The
tremie pipe shall be lowered to the bottom of the zone being
filled, and raised slowly as the fill material is introduced. When
using the tremie pipe method to install fills, the bottom of the
tremie shall be maintained as close as possible to, but not inside
of, the emplaced fill.

D. Pitless adaptor. During the installation of a pitless adaptor, grout
material may be removed from the exterior of the casing in order to
provide a watertight seal between the casing and this adaptor. The
pitless adaptor must be installed at least 3 feet (914.4 mm) below grade
and include conduits, stone, dust or sand.

E. Geothermal. — Geothermal system vertical boreholes containing
loop pipes may be filled with approved grout to the total depth. These
boreholes must be filled with only approved grout from a minimum
depth of 20 feet (6096 mm) below grade up to the ground surface.

F. Direct Exchange (DX) Geothermal. This type of geothermal system must
use a cement-based, special grout in the boreholes and must have
electronic corrosion protection for the metal piping.

Packer. Packers when used shall be of material that will not impart adverse
taste, odor, toxic substances or bacterial contamination to the well water.
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Pitless installations. Pitless installations are those where the casing terminates
above the ground surface or below grade as specified above. Where used, they
shall be effectively sealed. All buried suction lines shall be encased. The access
casing shall be protected against corrosion and shall extend at least 12 inches
(304.87 mm) above the natural ground surface and to a depth of at least 20 feet
(6096 mm) below the ground surface. Pitless adaptors shall not be installed
through a ferrous casing by cutting the hole with a torch or flame, but must be
installed by using a hole saw or drill to make the hole through the ferrous casing.

Well screens. When needed, well screens shall provide maximum amount of
open area while still maintaining structural strength. They shall have the size of
openings based on an analysis to preclude entry by sand, silt, and other
undesirable elements.

Well cap. All wells shall be installed with a sanitary well cap to prevent any
surface pollutants from entering the well or any vandalism to the well or aquifer.
In the event of a flowing well, the well cap must stop overflow from the well with
an artesian well cap. Casing terminated at grade or just below grade, shall have
a waterproof and airtight well cap installed.

Outdoor Venting. Where outdoor venting is required, an overlapping cover or
pipe with an opening facing downward shall be required. In no case shall
openings be less than 12 inches (304.8 mm) above the ground.

Vent shall be screened and any other cracks or holes must be sealed with caulk
to prevent insect entry.

Geothermal. Geothermal installations shall be designed and constructed to
provide an effective watertight seal with the well casing or water storage
reservoir and to prevent contamination from reaching the water chamber or
interior pump surfaces

Turbine pump installation. The suction opening shall be located at a sufficient
distance from the bottom of the well so as to prevent agitation of accumulated
sediment. The suction opening shall be placed at least 2 feet (609.6 mm) below
the maximum drawdown of the water in the well. A turban pump base installed
directly over a well casing or pipe sleeve shall be designed to provide a
watertight seal. It must be mounted above the 100-year flood elevation.
Consideration shall be taken for the convenient access, removal, maintenance
and repair of the pump and related equipment.

Disinfection. Following completion of construction, well must be disinfected.
The well shall be pumped continuously until the water discharge is clear. It shall
be filled with water containing concentration of not less than 100 parts per
million of free chlorine. A portion of this solution shall be recirculated directly to
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the well in order to insure proper agitation. The water shall not be used for a

period of 24 hours. Disposal of the purged water shall be at a point so as to
minimize adverse effects to aquatic life and in no way directed into any
subsurface sewage disposal system. 1 ounce (29.57 ml) of dry calcium
hypochlorite dissolved in 52.5 gallons (198.7ml) of water makes the proper
strength disinfectant solution. Household bleach may be used for disinfection as
given in Table 1.

Table 1

Volume of Chlorine Bleach for Shock Chlorination of Wells and Springs

Water Depth Well Diameter
6in 8in 10in 24 in 32 36in
(152.4 (203.2 (254 mm) | (609.6 (812.8 (914.4
mm) mm) mm) mm) mm)
10 ft (3.05 m) 1lc lc 2c 12 ¢ 16 ¢ 24 c
(236.6 ml) | (236.6ml) | (473.2ml) | (2839 ml) (3785 ml) (5678 ml)
20 ft (6.10 m) lc 2c 4c 20c 32c 40 c
(236.6 ml) | (473.2ml) | (946.4ml) | (4732 ml) | (7571 ml) | (9464 ml)
30 ft (9.14 m) 2c 4c 6¢C
(473.2ml) | (946.4ml) | (1420 ml)
40 ft (12.19 m) 2c 4c 8c
(473.2ml) | (946.4 ml) | (1893 ml)
60 ft (18.29 m) 4c 6cC 12 ¢
(946.4 ml) | (1420 ml) | (2839 ml)
80 ft (24.38 m) 4c 8c 14 c
(946.4 ml) | (1893 ml) | (3312 ml)
100 ft (30.48 m) 6c 10c 16 ¢
(1420 ml) | (2366 ml) | (3785 ml)
150 ft (45.72 m) 10c 16 ¢
(2366 ml) | (3785 ml)
Cup = 8 liquid ounces
11. Cross-connections. All check valves and backflow protection shall be properly

installed. At a minimum two check valves shall be installed between the

pressure tank and well pump intake for each water system that derives water

from a well. There shall be no connections off of the main line between the

pump and pressure tank.

12. Testing Geothermal Loop Field. The assembled loop system shall be pressure
tested with water at 100 psi (690 kPa) for 30 minutes with no observed leaks
before connection (header) trenches are backfilled. Flow rates and pressure
drops shall be compared to calculated values. If actual flow rate or pressure




13.

1.

drop figures differ from calculated values by more than 10 percent, the problem
shall be identified and corrected. The person completing the assembly shall be

certified through the International Ground Source Heat Pump Association to do
fusion welding on high density polyethylene piping.

Geothermal Fluids. Any fluids used in geothermal shall conform to standards set
by the International Ground Source Heat Pump Association and may include any
food grade additive that is FDA approved. The use of methanol or other toxic
substances are prohibited. Antifreezes shall be certified by their manufacturers
(or heat pump manufacturers) as suitable for the intended use and FDA
approved. All installations must be identified with appropriate labels, and
material safety data sheets must be provided to the owner. Antifreezes shall be
corrosion-inhibited and biodegradable.

BOREHOLE CONSTRUCTION REQUIREMENTS

Cased boreholes. If casing is to be left in place permanently, then the boring
shall conform to the sections .

Non-cased boreholes. If no casing is utilized, then the boring shall be grouted
using approved grout from a minimum depth of 20 feet (6096 mm) below grade
up to the ground surface.

Temporary casing. The removal or retraction of temporary casing shall be
accomplished immediately after grout has been placed or else before the grout
has hardened or cured. These boreholes must be filled with only approved grout
from a minimum depth of 20 feet (6096 mm) below grade up to the ground
surface.

Vertical Closed-Loop Borehole. Fill material may be used 20 feet below grade as
the subsurface conditions warrant.

REPLACING WATER SUPPLIES AND ABANDONMENT OF WELLS

Existing wells that are being replaced or abandoned that are not grouted with approved
grout or do not have a sanitary well cap shall be:
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V.

A. Decommissioned or abandoned in accordance with the Department of
Environmental Protection’s Well Abandonment Guidelines in Chapter 7 of DEP
Publication "Ground Water Monitoring Guide Lines".

WELL ALTERATIONS

If any alteration(s) are made to an existing drilled well which is not grouted with an
approved grout, the well shall be mitigated in accordance with Section Ill.

DEFINITIONS

ALTERATION - Any action which necessitates entering a well with drilling tools; treating
a well to increase vyield, altering the physical structure or depth of the well; blasting;
removal or replacement of well casing; conversion of well to another use (such as
geothermal).

ANNULAR SPACE - The space between two (2) cylindrical objects, one of which
surrounds the other, such as the space between a drill hole and a casing pipe.

ANSI - American National Standards Institute.

API — American Petroleum Institute

ASTM - American Society for Testing and Materials.

AWWA — American Water Works Association

BRIDGING MATERIAL - Solids added to a drilling fluid to bridge across the pore throat or
fractures of an exposed rock thereby building a filter cake to prevent loss of whole mud
or excessive filtrate.

DIRECT EXCHANGE (DX) GEOTHERMAL - A type of geothermal heating and/or cooling
system where the heat pump refrigerant is circulated through metal piping installed in
vertical, inclined, or horizontal boreholes.

FDA — Food and Drug Administration

FLOWING WELL - A well that yields water by artesian pressure at the ground surface.
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HYDRAULIC CEMENT — Cement whose constituents react with water in ways that allow
it to set and harden under water.

NEAT CEMENT GROUT - A fluid mixture of hydraulic cement and water.

NSF — National Sanitation Foundation International

PACKER - A mechanical device that is placed in a borehole to prevent the vertical
movement of water or grout.

PITLESS ADAPTOR - A device or assembly of parts which will permit water to pass
through the wall of the well casing or extension thereof, and which provides access to
the well and to the parts of the water system within the well in a manner to prevent
entrance of pollution into the well and the water produced.

SANITARY WELL CAP — A well cap that includes an airtight rubber gasket seal to prevent
insects, small mammals, or surface water from entering the well and a small, screened
vent to allow for air exchange.

TREMIE PIPE - A device that carries materials to a designated depth in a annular space.

VERTICAL CLOSED-LOOP BOREHOLE - A borehole which is constructed to receive heat-
exchanger loop pipes and grout material.

WELL SCREEN - A filtering device that allows ground water from unconsolidated and
semi-consolidated aquifers to enter the well while at the same time keeping the
majority of sand and gravel out of the well and out of the pump. A screen also supports
the aquifer material and prevents the borehole from collapsing.




