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Topics

• Geoexchange Borehole Diameter
• Closed-loop geoexchange fluidClosed loop geoexchange fluid
• Closed-loop geoexchange system piping

S i di• Separating distances
• Grouting



Topics (ctd.)

• Borehole Termination
• AbandonmentAbandonment
• Reporting

Li i• Licensing
• Permits



Status of the Regulations

• These regulations have completed their 
review and public comment period.p p

• Promulgation is expected this summer.



Geoexchange Borehole Diameter

• Minimum four (4) times the Inside 
Diameter of largest loop pipe employed in g p p p p y
the borehole
– Allows for proper placement of pipe and groutAllows for proper placement of pipe and grout





Closed Loop Geoexchange Fluids

• Refrigerants R-134a, R-407c, R-410a
• Potable Water
• Mixtures of max 20% food grade Propylene 

Glycol or Potassium Acetatey
• Other geoexchange system fluids or 

additives approved by the Department of pp y p
Consumer Protection in consultation with 
Department of Public Health



Closed Loop Geoexchange Fluids

• All chemicals used or added to potable 
water, circulating through a closed-loop , g g p
geoexchange system, shall meet NSF/ANSI 
Standard 60 or 61, or be approved by the , pp y
DCP in consultation with DPH and DEP



Closed Loop GeoexchangeClosed Loop Geoexchange 
System Piping

• Copper, provided that a cathodic protection 
system be employed where soil conditions y p y
are judged by registered contractor, or local 
or state authority, to be beneficial to the y,
longevity of the copper.



Closed Loop GeoexchangeClosed Loop Geoexchange 
System Piping

• High Density Polyethylene having cell 
classification of PE 345434c or PE 355434c 
. . . . , and listed as a PE 3408

• Materials approved by DCP in consultationMaterials approved by DCP, in consultation 
with DPH and DEP



Approved Pipe-Joining Methods

• For Copper – brazed joints
• For Polyethylene – heat fusion according toFor Polyethylene heat fusion according to 

manufacturer’s specifications, OR by 
mechanical stab fittings approved bymechanical stab fittings approved by 
IGSHPA

• For Other by methods approved by DCP• For Other – by methods approved by DCP 
in consultation with DPH and DEP



Connections to Domestic WaterConnections to Domestic Water 
Supply

• Must include a reduced pressure backflow 
preventerp



Closed-Loop Geo WellsClosed Loop Geo Wells
Minimum Separating Distances

• 25 feet from:
– Watertight Septic tanks
– Watertight Grease traps (tanks)
– Watertight Pump chambers
– (In practice, CT DPH does not consider any of ( p , y

these to be watertight)



Closed-Loop Geo WellsClosed Loop Geo Wells
Minimum Separating Distances

• 50 feet from:
– Subsurface sewage disposal leaching systemSubsurface sewage disposal leaching system
– Septic Tanks
– Grease TrapsGrease Traps
– Pump Chambers

Non watertight sewer mains– Non-watertight sewer mains
– Underground fuel tanks





Closed-Loop Geo WellsClosed Loop Geo Wells
Minimum Separating Distances

• 10 feet from:
– Tight-Joint sewer pipesTight Joint sewer pipes
– High water mark of surface water body
– Drain carrying surface waterDrain carrying surface water
– Foundation drain

(Note geoexchange piping that is not using a– (Note – geoexchange piping that is not using a 
well  may be placed directly in a body of water)





Closed-Loop Geo WellsClosed Loop Geo Wells
Minimum Separating Distances

• 25 feet from:
– Private water supply well with withdrawal ratePrivate water supply well with withdrawal rate 

less than 10 gpm
– Public water supply well with withdrawal rate pp y

less than 10 gpm



Closed-Loop Geo WellsClosed Loop Geo Wells
Minimum Separating Distances

• 50 feet from:
– Private supply well with withdrawal ratePrivate supply well with withdrawal rate 

greater than 10 gpm
– Public water supply well with withdrawal rate pp y

greater than 10 gpm, but less than 50 gpm



Closed-Loop Geo WellsClosed Loop Geo Wells
Minimum Separating Distances

• 200 feet from:
– Public water supply well with withdrawal ratePublic water supply well with withdrawal rate 

greater than 50 gpm





Open-Loop Geo WellsOpen Loop Geo Wells
Minimum Separating Distances

• Minimum Separating Distances are the 
f bl l ll (same as for potable supply wells (see 

Section 19-13-B51d)
F i d i hd l l h 10• For required withdrawal less than 10 gpm:
– Septic leaching, etc. - 75’

Ti h j i 25’– Tight-joint sewer - 25’
• This includes Standing Column wells



Open-Loop Geo WellsOpen Loop Geo Wells
Minimum Separating Distances

• For withdrawal rate greater than 10, but less 
than 50 gpm:gp
– Septic leaching, etc. - 150’
– Tight-joint sewer - 50’Tight joint sewer 50



Open-Loop Geo WellsOpen Loop Geo Wells
Minimum Separating Distances

• For withdrawal rate greater than 50 gpm:
– Septic leaching, etc. - 200’Septic leaching, etc. 200
– Tight-joint sewer - 100’





Underground PipingUnderground Piping
Minimum Separating Distances

• Piping (trenches) located between 5 ft. and 
25 ft. from subsurface sewage disposal 
system shall not be backfilled with free-
draining material.

• See Technical Standards for Subsurface f f
Sewage Disposal Systems, Table 1 for 
distances to utility trenches.y







Non-Vertical Closed LoopNon Vertical Closed Loop
Minimum Separating Distances

• Namely – “DX” closed loop wells
• Measure separating distances from anyMeasure separating distances from any 

point along the borehole



Grout Materials

• Grout 111
– 94 lb Portland Cement94 lb Portland Cement
– 6.19 gallons water
– 200 lb Sand (specific gradation and200 lb. Sand (specific gradation and 

composition)
– 21 oz. Superplasticizer21 oz. Superplasticizer
– 1.04 lb. Bentonite (optional)



Grout Materials

• High Grade Bentonite or Thermally 
Enhanced Bentonite
– Minimum 20% (by weight) of Bentonite, and 

coefficient of permeability of 10-7 cm/sec.p y
• Other

– Other materials approved by Dept ConsumerOther materials approved by Dept. Consumer 
Protection in consultation with DPH



Grout Mixing and Installation

• Follow manufacturer’s specifications
• Use whether formation is consolidated or 

unconsolidated
• Grout within 7 days of completion of y p

drilling
• Cover borehole with protective layer of p y

bentonite solids 1 ft thick x 3 ft wide
• Install detectable tape over boreholesp



Grout Installation Methods

• Use Tremie Method
• Fill the entire borehole, beginning at the bottom, g g
• Minimum diameter for uncased boreholes is 3.5 

inches (to ensure room for tremie)
• Minimum diameter for cased boreholes is 4 inches
• Drilling mud and cuttings shall not be mixed into g g

the borehole



Borehole Termination

• Outdoors - Minimum 4 feet below surfaceOutdoors Minimum 4 feet below surface
• Indoors – Flush with finished floor

C th i i t ti• Cap the casing prior to grouting
• Casing may be removed as borehole is 

grouted







Abandonment

• When decommissioning a geoexchange 
system:y
– Displace fluid with bentonite grout or evacuate 

it by an approved methody pp
– Cover borehole with bentonite solids at least 12 

inches thick
– Properly dispose of fluids removed



Completion Report - Filing

• File a report, within 60 days of completion, 
in a format acceptable to Dept. of Consumer p p
Protection DCP)

• Send copies to Owner DCP DEP andSend copies to Owner, DCP, DEP, and 
Local Health dept.



Completion Report - Content

• Location – address, GPS coordinates, 
nearest two cross streets

• Owner – name, address, phone number
• Borehole specifications – date finished, p ,

number of boreholes, depths, spacings, 
depths to bedrock, descriptions of materials 
encountered, amounts of casing, static water 
levels



Completion Report - Content

• Loop fields – Installer’s name, registration 
number, piping material used, number of , p p g ,
loops, depths of loops, date last loop 
installed, date grouting finished, type of , g g , yp
grout, bags (and weight) of grout per each 
borehole, cubic feet of grout per borehole, g p



Completion Report - Content

• Type and volume of geothermal fluid to be 
used

• Confirm that detectable underground tape 
was used over boreholeswas used over boreholes

• Attach a diagram showing major buildings, 
septic systems and water supply wellsseptic systems, and water supply wells



Registration of Workmen

• Unlimited Drilling Contractor – W1
• Unlimited Well Driller – W2Unlimited Well Driller W2
• Limited Geothermal Contractor – W7

Li i d G h l D ill W8• Limited Geothermal Driller – W8
• Limited DX Geothermal Contractor – W9
• Limited DX Geothermal Driller – W10
• Trainees work under supervision of aboveTrainees work under supervision of above



Permits

• Required for geoexchange wells
• Format of permit application must be p pp

approved by DCP
• Reviewed / approved by local health dept.pp y p
• Include map showing location of each 

borehole to roads and permanent land p
features

• Signed by registered contractorg y g


