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JUL 28 2015

Department of Water Resource
Eastern Region

Well Water Flow Calculation
Heat Load for Residence: 139,083 BTU/H (calcs per Trane Trace Software — see attached report)
(3) Heat Pumps provided to meet heating load

Capacity of each heat pump and required flow: 52,377 BTU/H, 16.1 GPM @ 36°F entering water
(capacity and flow requirements are per manufacturer of Heat Pump)

Total Capacity and Flow required: 157,131 BTU/H, 48.3 GFM

Flow required from well to Heat Exchanger to allow 48.3 GPM @ 36°F to Heat Pumps: 46.4 GPM @
38°F (flow per manufacturer of Heat Exchanger)



System Checksums
By Engineering System Solutions

HEAT PUMP Fan Coil
COOLING COIL PEAK CLG SPACE PEAK HEATING COIL PEAK TEMPERATURES
Peaked at Time: Mo/Hr: 9713 Mo/Hr: Sum of Mo/Hr: Heating Design Cooling Heating
QOutside Air: OADB'WB/HR: B2 /57139 OADB: Peaks OADB: -15 SADB 55.0 100.3
Ra Plenum 75.0 720
Space Plenum Net Percent Space Percent Space Peak Coll Peak Percent || | Return 76.4 73.7
Sens. +Lat. Sens. +Lat Total Of Total Sensible Of Total Space Sens Tot Sens Of Total || | Ret/OA 76.4 737
Btuth Btu/h Btu/h (%) Btu/h (%) Btufh Biuh {%) | | Fn MtTD 0.0 0.0
Envelope Loads [Envelope Loads Fn BidTD 0.0 0.0
Skylite Solar 0 0 0 0 0 0§ Skylite Solar 0 0 0.00] | Fn Frict 00 0.0
Skylite Cond 1] o 1] 0 0 0§ Skylite Cond 1] o 000
Roof Cond -2,058 0 -2,058 -2 3,424 3§ Roof Cond -20,795 -20,795 14.95
Glass Sotar 63,594 D 63,594 65 77,359 69 Glass Solar 0 0 0.00 AIRFLOWS
Glass/Door Cond 637 0 637 1 602 1 Glass/Door Cond -50,149 -60,149 36.06 Cooling Heatin
Wall Cond 5,487 0 5,487 6 11,274 10 Wall Cond -26,216 -26,216  18.85 9 9
Partilion/Door 0 0 0 0 o | ParitionvDoor 0 0 000 |Diffuser 5500 5500
Floor 624 624 1 624 1 Floor -8,463 -9,463 6.80] | Terminal 5,500 5,500
Adjacent Floor 0 0 0 0 0 ¢ Adjacent Floor 0 0 o |Main Fan 5500 5500
Infiltration 605 605 1 1,867 2 | Infitiration -32,461 -32,461 23.34) |Sec Fan 0 0
Sub Total ==> 68.890 0 68,890 k! 95,150 85 | Sub Total ==> -139,083 -139.083 100.00§ | Nom Vent ] 0
AHU Vent 0 0
Internal Loads nternal Loads Infil 387 387
Lights 1,513 378 1,802 2 1,513 1 Lights 0 0 0.00) | MinStop/Rh 0 0
People 24,000 0 24,000 25 12,000 1 People 0 4] 0.00) | Return 5,886 5,886
Misc 580 0 580 1 580 1 Misc 0 0 0.00] | Exhaust 387 387
Sub Total ==> 26,093 378 26,472 27 14,093 13 | Sub Total ==> 0 0  0.00§ | RmExh 0 0
Auxiliary 0 0
Celling Load 0 0 0 0 0 0 §Celling Load 0 0 .00 | Leakage Dwn 0 1]
Ventilation Load 0 0 0 0 0 D fVentilation Load 0 0 0.00{ | t.oakage Ups 0 0
Adj Alr Trans Heat 0 0 0 0 0 JAd] Air Trans Heat 1] 0 0
Dehumid. Ov Sizing 0 0 viUndr Sizing 0 0 0.00
OviUndr Sizing 2,327 2,327 2 2,327 2 [Exhaust Heat 0 000
Exhaust Heat -152 -152 0 A Preheat Diff 0 0.00 e e
Sup. Fan Heat 0 0 Preheat Diff. 0 o000 Cooling Heating
Ret. Fan Heat 0 0 0 dditional Reheat 0 0.00f|%0A 0.0 0.0
Duct Heat Pkup o 0 0 cfuft? 0.65 065
Underfir Sup Ht Pkup 0 0 Undarfir Sup Ht Pkup 0 0.00) | cfmfton 676.62
Supply Air Leakage 0 0 0 upply Air Leakage 0 0.00 | ft¥iton 1,045.86
Btuw/hr-ft* 1147  -16.36
Grand Total => 97,310 227 97,637 100.00 111,570 100.00 Grand Total => -139,083 -139,083 100.00§ | No. People 46
COOLING COIL SELECTION AREAS HEATING COIL SELECTION
Total Capaci Sens Cap. Coil Airflow Enter DB/AWBIHR Leave DE/WB/HR Gross Total Glass CapacityCoit Airflow Ent Lvg
ton mMB MBh cfm °F °F grib °F °F grfb ftt (%) MB cim °F °F
Main Cig 8.1 97.5 87.3 5500 764 564 475 55.0 481 475 Fioor 8,501 ain Hig -138.1 5500 73.7 1003
Aux Clg 0.0 0.0 0.0 o0 00 00 0.0 00 00 00|| Part ] ux Hig 0.0 0 00 00
Opt Vent 0.0 0.0 0.0 0 00 00 0.0 00 00 0.0 Int DBoor 0 Preheat 0.0 0 00 0.0
ExFir 5,439
Total 8.1 97.5 Roof 8,667 0 0 | Humidlf 0.0 0 00 0.0
Wwall 6,556 1521 23 pt Vent 0.0 0 00 00
Ext Door 120 0 | [Total -139.1
Project Name: TRACE® 700 v6.2.10 calculated al 08:25 AM on 07/28/2015
Dalaset Name: FLEMING.TRC Allemative - 1 System Checksums Report Page 2 of 2
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RECEIVED
JUL 27 2015

Department of Water Hesourcas
Eastern Region

Well Specifications
Shane Fleming Geothermal Wells

These specifications are for drilling the two wells. Both wells are designed to
pump/inject at 50 gpm. The geology is poorly defined. A drillers log for a nearby well is
attached.

Well Drilling and Testing
The air rotary drilling method will be used to drill both wells. The general approach for
drilling is described as below.

Wells 1 and 2

1. Purchase IDWR drilling permits

2. Drill and drive 12-inch casing to 18 feet.

3. Drill and drive 8-inch casing to 40 feet, while carefully evaluating cuttings and
water flow and bagging cuttings. If the formation and water flow is deemed
sufficient to yield 50 gallon per minute.

4. Install 20 feet of 8-inch telescopic well screen, 0.030” slot, continuously wrapped,
stainless steel, Johnson high flow or equivalent. The screen will be outfitted with
a neoprene K-packer to seal between the 8-inch casing and the well screen.

Pull the 8-inch casing up 20 ft to expose the screen to the formation.

6. Install the bentonite surface seal consisting of bentonite chips while
simultaneously pulling the 12-inch casing.

7. Develop the well with rig air.

8. Conduct a pumping test of the well to determine production characteristics.

Ln

General Requirements
The driller shall not start construction until an IDWR drilling permit has been obtained

and has been formally notified by the owner to proceed. The Driller shall notify the
Geologist and DEQ at least 72 hours prior to starting construction. The geology is poorly
known; therefore, the final construction of the wells will depend upon the subsurface
conditions encountered during drilling. In order to determine the thickness and nature of
all materials penetrated, the location of the water bearing strata, and other subsurface
information the driller shall comply with the following:

1. Adhere to and follow all applicable IDWR rules and regulations for drilling and
construction and keep a copy of this plan on site.

2. Collect and archive samples in 1-quart sealable bags at a minimum of 5 ft
intervals and more closely when formation boundaries are encountered. Record
changes in water level elevations or pressures between water bearing zones.



Clearwater Geosciences, LLP
Clearwater — .
Grosclencrs, LLP Ground Water Development and Exploration
5

3.

Maintain a clean drilling operation, maintain adequate temporary well cover
during drilling to prevent vandalism and tampering, disinfect down hole materials
with 500 ppm chlorine solution (per IDWR rules), use only NSF approved drilling
additives (or equivalent with prior approval of geologist), and clean up the site
after the well is drilled. This well will be drilled using compressed air as the
drilling fluid; the Geologist must approve any deviation from this in advance.

Fully penetrating welded joints shall be used for joining casing so that the
resulting joint shall have the same structural integrity as the casing itself.
Welding will meet IDWR standards for well drilling.

An 8-INCH stainless steef well screen (Johnson Well Screen or equivalent) will
be installed based on sieve analysis of the drill cuttings. It is anticipated that
0.030” slot size will be appropriate.

The filter pack material will consist of well round, washed pea gravel with a
nominal diameter of % Inch. The filter pack material must be approved in
advance by the geologist. The filier pack will be installed by gravity. The driller
will have on site a minimum of 50% excess seal material prior to the start of filter
pack emplacement. The volume and type of material will be recorded and
checked against engineering specifications every 10 feet. Temporary casing shall
be removed simultaneously with filter pack placement.

The bentonite seal will be installed by gravity. The driller will have on site a
minimum of 50% excess seal material prior to the start of seal emplacement. The
volume and type of material will be recorded and checked against engineering
specifications every 10 feet. Temporary casing shall be removed simultaneously
with seal placement. All temporary casing shall be removed and the driller shall
ensure that the temporary casing does not separate during extraction.

The wells shall be developed prior to the start of test pumping using methods
appropriate for the specific conditions that exist at the site, as determined by the
driller and approved by the Geologist. During development, a preliminary
production test will be conducted using rig air to estimate final well production.
The well shall be pumped and sampled for sand content. If sand is visually
present or there is an increase in specific capacity, development shall continue
until the water is free from sand, silt, and turbidity (sand content is less than 5
ppm) and/or until no further increase in specific capacity is measured. The final
depth of the well will be tagged and sediment and slough removed prior to pump
testing.

The static water level in the wells shall be allowed to recover for a time equal to

the pumping development time before start of the well test pumping. The desired
well yield for both wells is 50 gpm the well will be pumped 6 consecutive hours

1818 E49" St.  Idaho Falls, ID 83404  208.589.5555



Clearwater Geosciences, LLP
Ground Water Development and Exploration

Clearwater
Geoelences, LLP
&

or longer after drawdown has stabilized. The Geologist shall be notified at least
72 hours in advance of the start of the test pumping and will be present during the
test. The driller must provide an approved means for measuring flow rate (orifice
plate, flow meter, or similar), a means of varying and controlling the flow rate
(e.g., gate valve), equipment to measure the depth to water, and all other
equipment incidental to the pumping test. A 1/4" NPT port will be tapped into the
discharge manifold, as directed by the Geologist, for the sand-testing meter. The
pump shall be blocked up approximately 12 inches, at the direction of the
Geologist, to allow a ¥2-inch by 10-inch electronic water level probe to be inserted
in to a I-inch PVC water level tube. The driller shall record flow, time, and depth
to water during drawdown and recovery.,

10. Specific requirements for water level measurements during aquifer pumping and
recovery tests are as follows. Groundwater levels will be measured using both
manual measurements and electronic pressure transducers provide by the
Geologist during the tests.

11. The Driller will maintain adequate facilities and/or equipment for collection of
drill cuttings and will not allow any produced water or cuttings to leave the site
boundary or enter surface waters. It is the contractor's responsibility to control
the pumped water and drilling wastewater. The driller is required to ensure all
holes, pits, equipment, and chemicals are safely stored on the site per OSHA
standards,

12. The driller shall file with the 1daho Department of Water Resources, and provide
copies to the Engineer, the necessary log and record on forms obtainable from that
department.

13. The proposed well construction features shown may be modified based on the
information collected during drilling. If modified, the selected Driller shall be
required to negotiate with the owner for the construction costs for the modified
well design in advance. All depths shown are estimates; final payment footages
will be based on the actual materials installed.

14. For the final completion of the well, the casing shall extend a minimum of 18
inches above ground surface and shall be sealed with a well cap to prevent water
from entering the well. The well shall be vented (1 'z diameter), with the open end
of the vent screened and terminated downward at least 18 inches above the final
ground service.

Drilling Subcontractor Agreement

Signature Date Company and Title

1818 E49" St.  Idaho Falls, ID 83404  208.589.5555
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Clearwater
Geewchencrs, LILP

Clearwater Geosciences, LLP

Ground Water Development and Exploration

[
Hem Number and Description Quantity
Unit Price Written in Words Unit Price Total Amount
Dollars | Cts | Dollars | Cts
Fleming Geotharmal Wells e
1 MOBILIZATION/DEMOBILIZATION 1 1§
—— s
2 DRILL FOR, FURNISH, INSTALL TEMPORARY 12 INCH CASING 84 LF
——————————————————————— s
3 DRILL NOMINAL 12-INCH DIAMETER BOREHOLE 80 LF
- $
4 FURNISH AND INSTALL 8-INCH STEEL 0.25" WALL WELL CASING 44 LF
$
5 12-INCH DRIVE SHOE 2 EA
3
6 FURNISH AND INSTALL B-INCH S. § WELL SCREEN - JOHNSON OR EQUAL 40 LF
5
7 PULL 12-INCH CASING 80 LF
- 3
[:] NOMINAL 1/4 WASHED PEA GRAVEL 30 CF
$
19 SANITARY SEAL - BENTONITE CHIPS 30 BG
3
10 WELL DEVELOPMENT W/RIG 4 HOUR
E— e ————————— — s
11 PUMP TEST MOBILIZATIONDEMOBILIZATION i1 LS
3
12 TEST PUMPING/DEVELOPMENT 12 HOUR
3
13 a 0 0
3
14 Q 0 0
$
15 0 0 0
$
TOTAL BID AMOUNT
1818 E 49" St.  Idaho Falls, ID 83404 208.589.5555




Clearwater Geosciences, LLP

Clearwater
Geoiclences, LLP

Ground Water Development and Exploration

Exhibit A Palisades Creek Ranch Test Well Driller’s Report

Ortica Uise Ont
Form 230.7 IDAHO DEPARTMENT OF WATER RESOURCES i
[Ty WELL DRILLER'S REPORT pected by
Andrew Twp Rge___ Sec_
1 WELLTAGNO, b o0oddz2t — 14 V4
DRILLING PERMIT NO 12 WELL TESTS: — Long
LI L C AU 2 IR Oeump Oeailer [ar  JFiowing Artesian
2 QWNER: [Yeild gat/min|  Drawdown Pumping Lavel Tme |
Mame: John Cardis 140 gpm 200 4.5hrs
Address: 3465 N Pines Way #104
City "Wiison State: WY Dip 83014
Water Temp Bottom hola temp
3 LOCATION OF WELL by legal description. Water Quality tast or comments:
‘You must provide address or Lot. Blk. Sub. Or Directions to well Depth first water encountered:
Twp 1 North or South 13 LITHOLOGIC LOG: (Deacribe Irs or aband
Rge 4 East or West Bors .
Sac ) e OE o NE 14 Oin From Ta Remarks.: Lthology. Water Quality & Temperatwre | Y | N
10 Acres 40 Actes 180 Actey 107 0 19 |Clay, grawels. cobbles X
Govt Lot County Bonnewille g | 19 29 (Ciay, grawels, cobblas X
Lat: 4323186 Long: 1111 29 36 |Cementad pravel X
Address of Well Gite._ Palisades Lreek [d 36 | 51 |[Clay. grave) sand x
City: Palisades 51 50 |Limestone. clay x
Em al leatt name of Rzad = Distance 1o Raad of Landmark [=14] 97 |Limasione clay x
Lt Bik Sub. Name g7 | 200 |Uimastons fracturad X
4 USE:
Domestic B Municipal Monitor D Irrigation
| Thermal Injection Other
5 TYPE OF WORK: |Replacemant elc.
() tew wett {JModify [JAbondonment [Jotner
& DRILL METHOD:
Marrotery  [Jcavle CMud Rotery [ cther
T SEALING PROCEDURES:
Seal Materisl From To Weight | Vialusa Senl Plazement Mythod
Bentonile 0 19 450 Ibs Overbore
Was dnve shos used?  [v] v, No_Shoe Depth(s) 95,
Was driva shoe seal tested ? ﬁYes How?
B CASING/LINER:
Dia. Fiom To_ Gauge Muterial Casing Linet Walded Thrasdes
B +7 198 | 0.25 Steed
| | |
| | o
tength of Headpipe: Length of Tailpipe:
Packer [ves [¥]no Tpe:
9 PERFORATIONS/SCREENS: PACKER TYPE
Perforation Method
Screen Type & Method of Installation:
From To Siotsize Nurnber Diamster Mairriat Casing Lin
Compleled Depth 200 (Measurable)
Date:  Started 1 Completed  11/4/08
10 FILTER PACK: 14 DRILLER'S GERTIFICATION:
Seal Materis) From Ta Weight /Voums | Seal Pracemeni Mets:d We certify thal all minimum welt construction standards wera
complied with at the time the rig was ramoved
Company Name  Andraw Well Drilling Services, Inc. Fm No. §
11 STATIC WATER LEVEL OR ARTESIAN PRESSURE:

8 ft. below ground Arteslan Pressure: b

Depth flow encountered: ft
Describae access port or control devices Saniiary Welll Cap
1818 E 49" S¢.

Idaho Falls, ID 83404

Principal Driller Data:
and
Cniler or Operator || Data:
Operator | Date:

208.589.5355



RECEIVED
Mathews, Kerrie W27 2015

From: Kristin Moore [kristin.rmea @ gmail.com] Department of Water Resources
Sent: Monday, July 27, 2015 11:34 AM Easter Region

To: Mathews, Kerrie

Subject: fleming permit no. 23-11456

Attachments: 2014.09.10_Fleming Residence_Mech.pdf; Flemming Geothermal Well Design.pdf

Kerrie,

Attached are the engineers specs for the heat pump and the well design from Clearwater Geosciences. Let me know if
you need anything else.

Please copy me on all correspondence regarding this permit.

Thank you,

Kristin Moore

Water Rights Analyst

482 Constitution Way, Ste 303, Idaho Falls, ID 83402
E-Mail: kmoore @rockymountainenvironmental.com
VOICE: 208-524-2353 ||| FAX: 208-524-1795

cky Mountain
E N\%%N MENTAL

Asgoclates, Inc.

CONFIDENTIALITY NOTICE: This message Is intended only for the use of the individual or entity to which it is addressed and may contain information that is
privileged, confidential and exsmpt from disclosure under applicable law. [f the reader of this message is not the inlended recipient, you are hereby notified that
any dissemination or distribution of this communication to other than the intended recipient is strictly prohibited. i you have received this communication in error,
please notify us immediately by reply email to the sender or collsct telephone call to (208) 524-2353. Thank you.



