COMMONWEALTH of VIRGINIA

Department of Health

ROBERT B. STROUBE, M.D., M.P_H. P O BOX 2448 TTY 7-1-1 OR
STATE HEALTH COMMISSIONER RICHMOND, VA 23218 1-800-828-1120
MEMORANDUM
Date: March 16, 2007
GMP #137
To: Environmental Health Managers

Environmental Health Supervisors
Environmental Health Specialists
Professional Engineers
Authorized Onsite Soil Evaluators

/)
From: Daniel “Duke” Price "'»D"JJL L
Program Manager
Division of Onsite Sewage and Water Services

Subject: Approval of IDP-357 as a Grouting Material for Geothermal Heat Loop
Wells

After reviewing the material provided by Baroid Industrial Drilling Products, the
Division of Onsite Sewage and Water Services finds that the subject grout material
substantially complies with the minimum requirements of the Private Well Regulations
Section 410 C. and approves its use in Virginia when used according to the
manufacturer’s directions (attached).
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IDP-357

One Sack Thermally Conductive Grout

Description  IDP-357 thermally conductive grout is designed for use in grouting of
boreholes containing ground source heat loops. IDP-357 pumpable grout
yields a material with thermal conductivity (TC) values ranging between
1.1 and 1.6 BTU/hr-ft-°F (1.9 — 2.77 Watts/meter-°C). IDP-357 grout does
not require the addition of silica sand to attain the desired thermal
conductivity values and does not contain any polymeric additives.

Applications/Functions  +  Provides an effective grouting material for ground source heat loops
- Promotes increased efficiency and performance of ground source
heat loop systems

Advantages - Provides efficient heat transfer
+  Creates a low permeability seal
+  Develops a flexible seal to prevent commingling between aquifers
«  Easily pumpable
- Eliminates the need for silica sand to increase thermal conductivity
+  No heat of hydration

Typical Properties -+ Appearance Dark gray powder

«  Specific gravity 25

+ TCrange (Standard Units) 1.1 — 1.6 BTU/hr«ft-°F

+ TCrange (Sl Units) 1.8 - 2.77 Watts/meter-°C

«  Yield volume range 9.0 —13.0 gal/bag or 49.2 — 34.1liters/bag
«  Grout weight range 10.7 —11.6 Ib/gal or 1.28 — 1.39 SG

+  Permeability <1.0x 107 cm/sec

Recommended  The recommended treatment is based on the desired thermal conductivity
Treatment  value or k factor. Please refer to the treatment table below.

IDP-357 Grout Recommended Treatment Table (U.S. Standard Units)
k Water Yield Density % Solids
Btu/hr- ft- °F (gal/bag) (gal/bag) (Ib/gal) (by weight)
1.1 11 13 10.7 35.0%
13 9 11 11.1 40.0%
1.6 7 9 11.6 45.0%
IDP-357 Grout Recommended Treatment Table (Sl-Metric Units)
k Water Yield Density % Solids
watts/m - °C (liters/bag) | (liters/bag) (SG) (by weight)
1.9 416 492 1.28 35.0%
2.25 341 416 1.33 40.0%
2.77 26.5 34.1 1.39 45.0%
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Because the conditions of use of this product are beyond the seller's conlrel, the product is sold withoul warranty either express or implisd and upon condition that
purchaser make its own test to determine the suitability for purchaser's application. Purchaser assumes all risk of use and handling of this product. This product will be
replaced if defective in manufacture or packaging or if damaged. Except for such replacement, seller is not liable for any damages caused by this product or its use. The
statements and recommendations made herein are believed to be accurate. No guarantee of their accuracy is made, however.



Recommended Mixing -  Using a mixing device, blend one sack of IDP-357 thermally
Procedure conductive grout into the recommended pre-measured volume of
water. Rate of addition should be about 20 to 30 seconds per 50-Ib
(22.7 kg) bag. Mix for approximately 30 to 60 seconds, depending on
the mixer, and pump grout.

Blend, do not over mix. Pump grout material through 1.25-inch
(~32mm) ID tremie pipe into hole without delay.

Packaging IDP-357 thermally conductive grout is packaged in 50-Ib (22.7 kg)
multiwall paper bags, containing 0.7 ft* (0.02 m®).

Availability  IDP-357 thermally conductive grout can be purchased through any Baroid
Industrial Drilling Products Distributor. To locate the Baroid IDP distributor
nearest you contact the Customer Service Department in Houston or your
area IDP Sales Representative.

Baroid Industrial Drilling Products
Product Service Line, Halliburton
3000 N. Sam Houston Pkwy E.
Houston, TX 77032

Customer Service (800) 735-6075 Toll Free (281) 871-4612
Technical Service (877) 379-7412 Toll Free (281) 871-4613
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