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Specifications that Make Sense 
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DESIGN TRACK – DAY 1 – 1:30PM



Objectives

• Specifications designed to protect the ownership 

and contractors of the project

• Meaningful specifications

• Risk management for ownership and contractors

• High-cost adders that can impact project costs 

• Design Engineer education resources 



Communication is critical 

• Documentation of project scope and related work –  clear 
deliverables 

• Engineer(s) of record primary contact identified?

• Owner construction manager primary contact identified?

• Any third-party reviewers, inspectors, local government 
involved? 

• Any site-specific working access, working hours identified?



Geothermal Ground-Source Heat Exchanger Spec’s



Documentation of project scope and related work 

• General Provisions – Contract and General Conditions

• Details the project general requirements - details matter here. 

• All work in accordance with ANSI/CSA/IGSHPA and C448 Standards

• NYS Mechanical Code, and NYS Clean Heat Rebate Program Manual or as approved by 

Engineer or local city codes

• Scope of work

• Section describes in detail all equipment, materials, labor, transportation, supervision 

and coordination between contractors for a complete and functional ground –source heat 

exchanger system 

• Proposed work sequencing, phasing, completion schedule conforming to project schedule 



Scope of Work - continued 

• Advising local municipalities and all underground utilities of proposed work

• Borehole and Pipe identification with tracer wire or detectable tape

• Management of drawings and as-built documentation 

• These will be the post installation resource for information

• Geothermal heat exchanger boreholes/loops design locations 

• Should include subsurface piping in trenches, manifolds, valves if required

• Any deviations to system design borehole location must be approved and documented



Scope of Work - continued 

• Details of heat exchanger HDPE pipe installation

• Borehole spacing and depth

• Grouting materials 

• Pipe sizes, pipe and fitting connection method

• Socket or butt fusion only

• Excavation and disposal of drill spoils/cuttings

• Erosion, water and fluids run off control

• Excavation backfill material and compaction details 

• Removal and proper disposal of site excavation materials

• Heat exchanger bedding and backfill material 

• Site restoration elevation and description details  



Quality Assurance  

• Equipment and materials manufacturer Qualifications – 

minimum 5 years documented industry experience

• Installer Qualifications – minimum  5 years documented 

industry experience with similar size project references 

available 

• Owners Representative – designated field staff for quality 

assurance to observe and report to the engineer specific 

activities of the project



Pre-Bid Information  

• Site Survey 

• Before submitting bids, the contractor should visit site and inform themselves as to the 
location, nature of work, equipment and facilities needed to perform the scope of work

• Before submitting bids, the contractor should examine all available sources of information 
regarding subsurface soil, bedrock and groundwater conditions.

• Subsurface information should be made available to all bidding contractors

• GSHP GX well field 

• Clear and detailed information 

• Geothermal Thermal Conductivity Testing 

• Provides subsurface information of drilling conditions

• Provides design Engineer soil thermal conductivity and diffusivity information

• Helps determines borehole backfill grout selection



Pre-bid site survey  

• Provides bidders site access information and material laydown area 
availability, equipment parking



GSHP HX materials

Factory U Bend fusion and pressurized



GSHP GX borehole and borefield details 



GSHP GX borehole and borefield details 

Site space availability will 

determine the borefield 

design/borehole spacing 
 



Manifold Vaults

• Concrete or HDPE construction

• Frees up valuable space inside 
Mechanical room

• Reduces building penetrations

• Stopping point between loop-
field and building

• Prefabricated vault saves field 
time

• Accommodates larger distance 
from building 

• Easy access for flushing and 
purging 

A vault is a buried structure that holds an 

external manifold for a geothermal loop-field. 

This is a buried mechanical room.



Thermal Conductivity Testing 

✓ Identifies the actual ground loop performance 
given a specific location and heat exchanger 
design

✓ Testing is conducted several days after the 
ground loop’s installation and data is recorded 
over a 24–48 hour period

✓ Reported data includes:

❑ Undisturbed soil temperature

❑ Thermal Conductivity (TC)

❑ Thermal Diffusivity (TD)

❑ Drill log and time

The thermal conductivity test 

can provide bidders with actual 

site borehole information 



Quality Assurance  

• U – Bend piping/loops 

• Delivered to site under pressure

• Hydrostatic testing prior to borehole insertion

• Retested after full borehole insertion, capped off to keep contaminants out of pipe

• Borehole grout backfill 

• Grout selection based on thermal conductivity (TC) test results

• Grout material selection will determine Borefield performance

• Higher solids grout costs can be justified when TC is higher

• Grout samples testing to ensure proper mixing

• Grout samples should be provided to Engineer/Owner’s representative 



Grout selection 

• Grout selection can help borefield performance

• Higher solids = Higher TC = higher costs for materials and labor



Grout borehole backfill 

HDPE pipe

Grout backfill

Proper borehole 
backfill/grouting is critical 

for system design 
performance. 

Grout provides thermal 
transfer between the soil – 

borehole – HDPE pipe

Additionally, it protects 
aquifer contamination



Quality Assurance - continued 

• Lateral pipe – manifolding  

• Supply and return branch circuits connecting boreholes

• Prior to backfill hydrostatic pressure testing

• Supply and return piping should be buried minimum of 4 feet of clean backfill  

• Install tracer wire or detectable warning tape 

• Retest after borehole, supply and return manifold connection

• System flushing/purging

• All flushing/purging should be performed in presence of Engineer or 
designated Owner's representative

• Flush/purge with clean water at rate of no less than 130+% of system design 
flow and in no case less than 4lf feet per second 



Quality Assurance - continued 

• Antifreeze and charging  

• To be completed after successful completion of flushing/purging and 
witnessed testing 

• Antifreeze injection 

• Inhibited glycol solutions, most common but others are available 
(Methanol, Ethanol) 

• Water should be PH neutral

• Final solution sample should be provided to Engineer/Owner’s 
representative 

• Retest after borehole, supply and return manifold connection 



High-cost adders 

• Oversized geothermal borefield

• Additional boreholes add substantial costs

• Unequal balance of loads - Hybrid system application can reduce total borehole. 

Reduces total boreholes required for cooling/heating load imbalance without efficiency 

reduction.  

• Enhanced grouts in low TC/TD soil – remember the actual geology is the limiting factor

• Excessive scope on the GSHP HX installer 

• Glycol injection by loop contractor – third party contractor can reduce overall risk and improve 
quality

• Interior building supply/return manifold by loop contractor – not always done when GXHP is 
installed and can add additional time, costs for return travel. 

• System sensor and data collection 

• These systems are proven so no need to add costs for data collection – not a science 

experiment



GXHP Design software  

• GLD – www.groundloopdesign.com 

• Loop Link Pro – https://looplinkpro.com

• GSHPCalc – www.geokiss.com 

• GLHEpro – www.IGSHPA.okstate.edu

• EED – www.buildingphysics.com 

• ECA – www.elitesoft.com/web/hvacr/ecaw.html

• Wright-Loop - www.wrightsoft.com

• Geofease - https://geofease.com/home/

Not an endorsement of software. For information purposes only

http://www.groundloopdesign.com/
https://looplinkpro.com/
http://www.geokiss.com/
http://www.igshpa.okstate.edu/
http://www.buildingphysics.com/
https://geofease.com/home/


Audience objectives 

• Who can tell me the definition of meaningful specification?

• Name two specifications that will help protect the owners and 
contractors of the project

• What information can a thermal conductivity test give the 
bidders?

• How many in the audience have experienced any of the high-
cost adders we reviewed? 



Thank you

Mike Kapps

www.climatemaster.com

mkapps@climatemaster.com

http://www.climatemaster.com/
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