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STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES
BENEFICIAL USE FIELD REPORT

A. GENERAL INFORMATION Permit No:  47-7520

Exam Date: see narrative

1. Current Owner. GLEN D DEPEW
RT 2 BOX 115A
WENDELL ID 83355
(208)536-2741

And/Or

RAY G DEPEW

28255 850 E

HAGERMAN ID 83332-5615
(208)837-9182

2. Accompanied by: see narrative

3. SOURCE TRIBUTARY
GROUND WATER

B. OVERLAP REVIEW

1. Other water rights with the same place of use: No other heating rights other than licensed right 47-7451B which
appears to be for Lot 2 (excluding west %) from a separate well according to microfilm documents. Several of the lots have
irrigation rights out of Saimon Falls Creek and their own private domestic wells.

2. Other water rights with the same point of diversion: No other rights out of this particular well. IDWR records
indicate that rights 47-17374, 47-17375, 47-17376, 47-17464, 47-17465, and permit 47-17497 are diverted within the NWSE
of Section 30. However, all of these rights are actually diverted from other wells.

C. DIVERSION AND DELIVERY SYSTEM

1. LOCATION OF POINT(S) OF DIVERSION:
GROUND WATER NW1/4SE1/4
TWIN FALLS County

Sec. 30, Twp 08S, Rge 14E, B.M.

Method of Determination: GIS, aerial photography, and existing IDWR spatial data point.

| |'X X
| |

Method of Determination: IDWR records, GIS, aerial photography, and conversations with lot owners

2.
PLACE OF USE: HEATING
Twp Rge Sec | NE | Nw | swW | S
I NE |NW | SW | SE | NE |NW | SW | SE | NE | NW| SW | SE | NE | NW |
08S 14E 30 | X |
| |

3. \Aelivery System Diagram Attached (required). Indicate all major components and distances between
/ components. Indicate weir size/pipe as applicable.

Map Attached Showing Location(s) of point(s) of diversion and place(s) of use (required). Scale must be
1:24,000 or greater.

Aerial Photo Attached (required for irrigation of 10+ acres).

Photo of Diversion and System Attached
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D. FLOW MEASUREMENTS
As part of an illegal water use complaint investigation, Allen Merritt and | measured the total flow from the 47-7520 well

on January 8, 1999. The measurement was taken utilizing a Tyme-Flyte by Polysonics ultrasonic meter (serial # 149744).
The total flow from the well was measured at 286 gpm, or 0.64 cfs.

E. FLOW CALCULATIONS ‘4ditional Computation Sheets Attached

The attached estimated flow calculations for heating use for the various buildings (homes, garages, shops, and
greenhouses) indicate that the buildings on the developed lots could reasonably use approximately 0.28 cfs for heating use.

Field observations &/or conversation with lot owners indicated that four of the developed lots have, or will have pools, &/or
hottubs.  The following lots are given credit for pools &/or hot tubs:

e Lot 2 - Excluding West ¥ (a 724 ft? swimming pool)
o Lot3-SE 2.2 acres (79 ft? pool approximately 2 feet deep)
e Lot 12— NE 2.71 acres (306 ft* pool approximately 4 feet deep)

e Lot 14- Parcel 1 (owner indicated that they would be installing a pool similar to the pool located on Lot 12 — NE
2.71 acres. Note that this lot has a recently constructed home and is still under development.)

Flow into one of these pools (located on Lot 12 — NE 2.71 acres) was able to be measured during the May 17, 2013 follow
up exam. This flow was measured at approximately 7.5 gpm, or 0.02 cfs. Assuming four pools on developed lots at 0.02
cfs each yields an additional 0.08 cfs for pools, &/or hot tub use.

Total estimated flow on developed lots = building flow + pool &/or hot tub flow = 0.28 cfs + 0.08 cfs = 0.36 cfs

However, permit is for heating use on twelve developed parcels and flow calculation estimates are based on seven
developed parcels. Therefore...

Total estimated heating flow is 0.36 cfs x (12/7) = 0.62 cfs (Note that this value is very close to the January 8, 1999
measurement of 0.64 cfs mentioned above). Recommend measured amount of 0.64 cfs.

F. VOLUME CALCULATIONS Aditional Computation Sheets Attached
The attached estimated volume calculations for heating use for the various buildings (homes, garages, shops, and
greenhouses) indicate that the buildings on the developed lots could reasonably use approximately 31.4 ac-ft for heating use
annually.

Assuming the four pools mentioned above divert and use water 180 days out of the year...

0.08 cfs x 1.9835 ac-ft per cfs per day x 180 days = 28.6 ac-ft per year

Total estimated volume on developed lots = building volume+ pool &/or hot tub volume = 31.4 ac-ft + 28.6 ac-ft = 60.0 ac-ft

However, permit is for heating use on twelve developed parcels and flow calculation estimates are based on seven
developed parcels. Therefore...

Total estimated heating volume is 60.0 ac-ft x (12/7) = 102.9 acre-feet per year

Recommend estimated amount of 102.9 acre-feet per year
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G. NARRATIVE/REMARKS/COMMENTS

Appilication for Permit 47-7520 was filed on April 25, 1979 in the name of Ray and/or Glen DePew for the
development of up to 2.0 cfs of groundwater for heating use. Permit 47-7520 was approved on June 25, 1979 with a proof
of beneficial use due date of June 1, 1984. Various amendments and extensions of time were granted and proof of
beneficial use was eventually filed on May 16 1989. These amendments eventually resulted in the water permit being
assigned to Lots 2, 3, 11, 12, and 14 of Salmon River Ranches # 1 Subdivision. An IDWR order (signed February 11,
1987) indicated that the permit is for “twelve (12) home sites” and that “the project shall be considered complete when the
water delivery system is constructed and stubbed into every lot’. |DWR originally performed a licensing exam on December
2,1992. In 1998, conversations between the permit holders and IDWR state office personnel were held relating to the draft
license based on the December 2, 1992 field exam and the inadequate amounts on the proposed license. As a resuit of
these discussions, IDWR agreed to conduct an additional field exam and reassess the development and reconsider the
amount of water that should be licensed. Various conversations have been held with various lot owners over the years
regarding their extent of development, or lack thereof, and the potential licensing ramifications. In addition, on January 8,
1999, as part of an illegal water use complaint investigation (Rathke NOV), the total flow from the 47-7520 well was
measured and determined to be 286 gpm, or 0.64 cfs.

The place of use for right 47-7520 is located on twelve Parcels within Lots 2, 3, 11, 12 and 14 of Salmon River
Ranches #1 Subdivision. These twelve parcels are further described as follows:

Lot 2 - Excluding West %

Lot 2 - West %

Lot 3 - SE 2.2 acres

Lot 3 - Excluding SE 2.2 acres
Lot 11 — Excluding SE 2.55 acres
Lot 11 — SE 2.55 acres

Lot 12 - NE 2.71 acres

Lot 12 — Excluding NE 2.71 acres
Lot 14- Parcel 1

Lot 14 — Parcel 2

Lot 14 — Parcel 3

Lot 14 — Parcel 4

All twelve of these parcels have never been fully developed so determination of actual water use on the twelve
parcels is not really possible. However, recent conversations with IDWR state office personnel provided direction that water
use on the developed portion of the 12 parcels can be estimated and then “pro-rated” onto the remaining undeveloped lots.
For example, if half of the lots are developed, the water use for the developed lots can be estimated, and then the estimated
use could be doubled to cover all of the lots.

Earlier this spring, | visited the Twin Falls County Assessor’s office and reviewed assessor's reports for the twelve
parcels listed above. From examination of these reports, information relating to the various building sizes, type and extent
of development, etc. was obtained. While reviewing this information, it was noted that it appeared that the assessor’s office
reports assigned additional value to these twelve lots based on the lots having access to hot water, including undeveloped
lots. On May 17, 2013, | visited the subdivision and had an opportunity to verify the development, or lack thereof, on the
twelve lots. During the visit, | was able to meet with various lot owners and discuss the 47-7520 system and the licensing
process. A summary of the assessor's office and field visit information regarding the heating development is attached.
Using this information, various calculations were performed to estimate the heating needs pursuant to current IDWR
guidance (Application Processing Memo #23 (amended) and 3/25/1988 IDWR Memo from Rick Sterling to Terry Blau).
Information for these calculations was obtained from a variety of sources (1992 field exam report, assessor’s office data,
2013 field observations, etc.). These estimates indicated that it is reasonable to allow for the 1999 measured amount of
0.64 cfs with an allowable annual diversion volume of 102.9 acre-feet for heating use.

One item that needs noted is that it appears that licensed water right 47-7451B allows for heating use on one of
the twelve lots (Lot 2 - Excluding West ¥%). This heating use is for the same buildings and pool used in the 47-7520
estimates, but the right is for use of water from a different well. Therefore, it is recommended that a condition be
implemented on the 47-7520 license limiting it when combined with 47-74518B to an annual volume of 102.9 acre-feet
(amount licensed under 47-7520).

Have conditions of permit approval been met? ‘/Yes No
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H. RECOMMENDATIONS

1. Recommended Amounts

BENEFICIAL USE PERIOD OF USE DIVERSION RATE ANNUAL VOLUME
HEATING 01/01 to 12/31 0.640 CFS 102.90 AF
Totals: 0.640 CFS 102.90 AF

2. Recommended Amendments /

___Change P.D. as reflected above ___Add P.D. as reflected above _~ None

___Change P.U. as reflected above ___Add P.U. as reflected above ___ Other

I AUTHENTICATION / < 2
Field Examiner's Name7 f Date \/f/z /;// 3

Reviewer. / Date @/ 27// 3
v ot



47-7520 System Diagram
(Drawing taken from 12/2/1992 Beneficial Use Report)
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\%te that at least one of these pipes

apparently crosses Salmon Falls Creek
to serve the parcels on Lots 2 and 3.
Two creek crossings are visible on
aerial photography and it was reported
that one crossing serves the two
parcels on Lot 2 and the other crossing
serves the two parcels on Lot 3./
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47-7520 Point of Diversion and Place of Use Map

Esri Imagery

. Place of Use
(12 Parcels)
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47-7520 Place of Use Map

(With Parcel Identification Labeled)

. :
S TNICE s

Place of Use consists of twelve parcels. These twelve parcels are further described as follows:

Lot 2 - Excluding West 2 Lot 2 - West 12 Lot 3 - SE 2.2 acres
Lot 3 - Excluding SE 2.2 acres Lot 11 — Excluding SE 2.55 acres Lot 11 — SE 2.55 acres
Lot 12 — NE 2.71 acres Lot 12 — Excluding NE 2.71 acres Lot 14- Parcel 1

Lot 14 — Parcel 2 Lot 14 — Parcel 3 Lot 14 —- Parcel 4




47-7520 Point of Diversion Photos

LEFT: View on December 2,
1992 of the well that serves as
the point of diversion for right
47-7520.

LEFT: View on January 8, 1999
of the 47-7520 well (right edge
of photo) and plumbing
system. Note that the
plumbing system had been
modified when this picture
was taken. Also note that the
well is now located inside a
small building (compared to
1992 photo above)




47-7520 Place of Use Photos

Home with Indoor .
Swimming Pool H4 < .
{Behind Trees) % | arage

ABOVE: View of a portion of the development on Lot 2 - Excluding West ¥%. Water diverted from the 47-
7520 well is used to heat a home, garage, shop, and a large indoor swimming pool on this iot. The
greenhouse on this property was tore down in 1990 (after proof of beneficial use was filed for 47-7520)

BELOW: View of the heating use development on Lot 3 - SE 2.2 acres. Water diverted from the 47-7520
well is used to heat a home, garage, and hot tub pool.




47-7520 Place of Use Photos

Shop with
Residence

Shower
Building

ABOVE: View of the development on Lot 11 — Excluding SE 2.55 acres. Development on this parcel
includes a shop with a residence and a small building with a shower.

BELOW: View of the development on Lot 12 — NE 2.71 acres. Water diverted from the 47-7520
well is used to heat a home, garage, shop, hot tub pool, and a greenhouse.

g Garage




Hot Tub
Pool

ABOVE: View of hot tub/pool and greenhouse on Lot 12 — NE 2.71 acres. Discharge into the hot
tub/pool was measured at approximately 7.5 gpm.

BELOW: View of development on Lot 12 — Excluding NE 2.71 acres. The home and shop,
excluding the garage, are heated.




47-7520 Place of Use Photos

Home on
47-7520 Well Parcel # 2

Located in on Lot 14
This Building

Home on
Parcel # 1
on Lot 14

ABOVE: View looking towards Lot 14 (parcels 1, 2, 3, and 4). Parcel # 2 has a mobile home and happens to
be where the 47-7520 well is located.

BELOW: View of recently constructed home and garage on Parcel # 1 of Lot 14. Note that landscaping has

not yet been developed on this particular lot. The owner of this lot indicated that he plans to put in a hot
tub/pool similar to the one located on Lot 12 — NE 2.71 acres.
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Volume calculation WR 47-7520

The annual volume requirement was calculated using a Memorandum from Rick Sterling to Terry Blau
dated March 25, 1988 and Administrative Memorandum from Norm Young dated September 28, 1992
titled Rate of flow for heating use. The memorandums contain equations for calculating the annual
water requirements for geothermal heating. The equations are listed below with an explanation of the

variables; data was taken from the field exam and the National Oceanic and Atmospheric
Administration (NOAA).

- ’\/ _ p
Explanation of values used in calculations: GARACE oV LoT 1, FA reed / @AN NEAHA UKA}

The garge has a total of 528 ft%, the efficiency factor was assumed to have a poor energy efficiency or
p

1.11 BTU/hr ft* °F. The Design temperature difference for the area is 73 °F. The temperature of the
geothermal source was reported to be 158 °F. The temperature in the garge is expected to be 70 °F.

The annual heating degree days were taken from the Buhl #2 weather station because it is closest in
elevation and proximity.

Design Heat Load Calculation: £ =[e><Atl ]0.8><A

Where:

E = BTU/hr required

e = House efficiency factor

At, = Design temperature difference

0.8 = Adjustment factor for two story homes
A = Area of heated space

Values used:
e= 1.11 BTU/hr ft° °F
Aty = 73 °F
A= 528 ft’

E=[ex/t|0.8x4 42,784|BTU/hr

*If calculation is not for a two story home the 0.8 factor
in the equation is not used.

Temperature Drop Across System Calculation: AT, = O.3(S -T)

Where:

AT ¢ = Temperature drop across system
S = Geothermal source temperature

T = Temperature required by system

Values used:
S= 158 °F
T= 70 °F

AT, =0.3(s-7) =[__284]F



Volume Calculation:

Values used:
HL =

DD =

24 =

Cp=

Aty =

k=

C=

At, =

V_HLxDDx24xC,)
Aty xkx Cx At,

V_HLxDDx24><C,)
Aty xkxC x At,

Where:

V = Annual volume of geothermal water required
HL = Peak heating load in BTU/hr

DD = Annual heating degree-days

24 = 24 hrs/day

Cp = Empirical correction factor for heating effect vs. 65 °F degree-days

At ; = Design temperature difference
k = Correction factor to account for losses, use 0.90

C = Constant to correct for desired units, 2.72x10° BTU/AF-°F
At, = AT ¢ = Temperature drop across system (calculated above)

42,784 BTU/hr
6,376 °F
24 hrs/day
0.62
73 °F
0.9
2,720,000 BTU/AF-°F
26.4 °F



Volume calculation WR 47-7520

The annual volume requirement was calculated using a Memorandum from Rick Sterling to Terry Blau
dated March 25, 1988 and Administrative Memorandum from Norm Young dated September 28, 1992
titled Rate of flow for heating use. The memorandums contain equations for calculating the annual
water requirements for geothermal heating. The equations are listed below with an explanation of the

variables; data was taken from the field exam and the National Oceanic and Atmospheric
Administration (NOAA).

Explanation of values used in calculations: HoME ga/ (oT #2 €Xc W Ve (HitL
The home has a total of 3761 fi%, the efficiency factor was assumed to have an average energy efficiency

or 0.67 BTU/hr ft* °F. The Design temperature difference for the area is 73 °F. The temperature of the
geothermal source was reported to be 158 °F. The temperature in the home is expected to be 70 °F.

The annual heating degree days were taken from the Buhl #2 weather station because it is closest in
elevation and proximity.

Design Heat Load Calculation: E =[e x ]0.8 xA

Where:

E = BTU/hr required

e = House efficiency factor

At, = Design temperature difference

0.8 = Adjustment factor for two story homes
A = Area of heated space

Values used:
e= 0.67 BTU/hr ft* °F
Aty = 73 °F
A= 3761 ft°
E=[exAt]08xA4 =[___147,160]BTU/hr

*If calculation is not for a two story home the 0.8 factor
in the equation is not used.

Temperature Drop Across System Calculation: AT, =0.3(S -T)

Where:

AT, = Temperature drop across system
S = Geothermal source temperature

T = Temperature required by system

Values used:
S= 158 °F
T= 70 °F

AT, =03(s-1) =284



Volume Calculation: - HL x DD x24xC,,
Aty xkx Cx At,

Where:

V = Annual volume of geothermal water required

HL = Peak heating load in BTU/hr

DD = Annual heating degree-days

24 = 24 hrs/day

Cp = Empirical correction factor for heating effect vs. 65 °F degree-days
At , = Design temperature difference

k = Correction factor to account for losses, use 0.90

C = Constant to correct for desired units, 2.72x10° BTU/AF-°F

At, = AT = Temperature drop across system (calculated above)

Values used:
HL = 147,160 BTU/hr
DD = 6,376 °F
24 = 24 hrs/day
Cp= 0.62
Aty = 73 °F
k= 0.9
C= 2,720,000 BTU/AF-°F
At, = 26.4 °F
_HLxDDx24xC,,

|14 = afa
Aty xkxCx At,



Volume calculation WR 47-7520

The annual volume requirement was calculated using a Memorandum from Rick Sterling to Terry Blau
dated March 25, 1988 and Administrative Memorandum from Norm Young dated September 28, 1992
titled Rate of flow for heating use. The memorandums contain equations for calculating the annual
water requirements for geothermal heating. The equations are listed below with an explanation of the
variables; data was taken from the field exam and the National Oceanic and Atmospheric
Administration (NOAA).

Explanation of values used in calculations: GARAGE o~ LoT 2z gxew //l - /H / LL\)

The garge has a total of 724 fi®, the efficiency factor was assumed to have a poor energy efficiency or

1.11 BTU/hr £ °F. The Design temperature difference for the area is 73 °F. The temperature of the
geothermal source was reported to be 158 °F. The temperature in the garge is expected to be 70 °F.

The annual heating degree days were taken from the Buhl #2 weather station because it is closest in
elevation and proximity.

Design Heat Load Calculation: £ =[ex N, ]0.8x A

Where:

E =BTU/hr required

e = House efficiency factor

Aty = Design temperature difference

0.8 = Adjustment factor for two story homes
A = Area of heated space

Values used:
e= 1.11 BTU/hr f* °F
At, = 73 °F
A= 724 ft?

E=[ext]0.8x4 58,666|BTU/hr

*If calculation is not for a two story home the 0.8 factor
in the equation is not used.

Temperature Drop Across System Calculation: AT, = 0.3(S-T)

Where:

AT ¢ = Temperature drop across system
S = Geothermal source temperature

T = Temperature required by system

Values used:
S= 158 °F
T= 70 °F

AT, =03(s-1) =[___284]F



Volume Calculation:

Values used:
HL =

DD =

24 =

Co

At =

k=

C=
At2=

- HLxDDx24xC,,
At x kxC x At,

V_HLxDDx24><C,,
At x kxC x At,

Where:

V = Annual volume of geothermal water required

HL = Peak heating load in BTU/hr

DD = Annual heating degree-days

24 = 24 hrs/day

Cp = Empirical correction factor for heating effect vs. 65 °F degree-days
At ; = Design temperature difference

k = Correction factor to account for losses, use 0.90

C = Constant to correct for desired units, 2.72x10° BTU/AF-°F

At, = AT, = Temperature drop across system (calculated above)

58,666 BTU/hr
6,376 °F
24 hrs/day
0.62
73 °F
0.9
2,720,000 BTU/AF-°F
26.4 °F



Volume calculation WR 47-7520

The annual volume requirement was calculated using a Memorandum from Rick Sterling to Terry Blau
dated March 25, 1988 and Administrative Memorandum from Norm Young dated September 28, 1992
titled Rate of flow for heating use. The memorandums contain equations for calculating the annual
water requirements for geothermal heating. The equations are listed below with an explanation of the

variables; data was taken from the field exam and the National Oceanic and Atmospheric
Administration (NOAA).

Explanation of values used in calculations: SHof g LeT #Z gXC “‘///z - (H/Ll_>
The shop has a total of 1500 ft%, the efficiency factor was assumed to have a poor energy efficiency or

1.11 BTU/hr ft* °F. The Design temperature difference for the area is 73 °F. The temperature of the
geothermal source was reported to be 158 °F. The temperature in the shop is expected to be 70 °F. The

annual heating degree days were taken from the Buhl #2 weather station because it is closest in
elevation and proximity.

Design Heat Load Calculation: £ =[e><Az‘l ]O.SXA

Where:

E =BTU/hr required

e = House efficiency factor

At, = Design temperature difference

0.8 = Adjustment factor for two story homes
A = Area of heated space

Values used:
e= 1.11 BTU/hr ft* °F
At, = 73 °F
A= 1500 ft°
E=[exAt)08x4 =[__121,545]BTUMr

*If calculation is not for a two story home the 0.8 factor
in the equation is not used.

Temperature Drop Across System Calculation: AT, = 0.3(S-T)

Where:

AT, = Temperature drop across system
S = Geothermal source temperature

T = Temperature required by system

Values used:
S= 158 °F
T= 70 °F

AT, =03(s-1) =[__284]F



Volume Calculation:

Values used:
HL =

DD =

24

Co

At

k=
C=
At2=

V- HLx DD x24xC,,
Aty x kxC x At,

HL x DD x24 xC,,
At x kxC x At,

Where:

V = Annual volume of geothermal water required

HL = Peak heating load in BTU/hr
DD = Annual heating degree-days
24 = 24 hrs/day

Cp = Empirical correction factor for heating effect vs. 65 °F degree-days
At ; = Design temperature difference
k = Correction factor to account for losses, use 0.90

C = Constant to correct for desired units, 2.72x10° BTU/AF-°F
At, = AT ¢ = Temperature drop across system (calculated above)

121,545 BTU/hr
6,376 °F
24 hrs/day
0.62
73 °F
0.9
2,720,000 BTU/AF-°F
26.4 °F



Volume calculation WR 47-7520 Greenhouse

The annual volume requirement was calculated using a Memorandum from Rick Sterling to Terry Blau
dated March 25, 1988 and Administrative Memorandum from Norm Young dated September 28, 1992
titled Rate of flow for heating use. The memorandums contain equations for calculating the annual
water requirements for geothermal heating. The equations are listed below with an explanation of the

variables; data was taken from the field exam and the National Oceanic and Atmospheric

Administration (NOAA).
N ) GREEN HavSE oN LoT #72 ExXc Wi

Explanation of values used in calculations: HiLe 3
Square footage of one greenhouse is 1674 sg/ft. The greenhouse is constructed with single polly and in
the calculations the Peak Heating Load was taken from a graph related to single polly construction. The
temperature of the geothermal source was measured at 158 °F. The temperature in the greenhouse 1s

expected to be 60 °F. The annual heating degree days were taken from the Buhl #2 weather station
because it is closest in elevation and proximity.

Temperature Drop Across System Calculation: AT, = 0.3(S - T)

Where:

AT, = Temperature drop across system
S = Geothermal source temperature

T = Temperature required by system

Values used:
S= 158 °F
T= 60 °F

AT, =03(s-1) __Z4F
V_HLxDDx24><C,,
At xkxCx At,

Where:

V = Annual volume of geothermal water required

HL = Peak heating load in BTU/hr (taken from graph)
DD = Annual heating degree-days

24 = 24 hrs/day

Cp = Empirical correction factor for heating effect vs. 65 °F degree-days
At, = Design temperature difference

k = Correction factor to account for losses, use 0.90

C = Constant to correct for desired units, 2.72x10% BTU/AF-°F

At, = AT s = Temperature drop across system (calculated above)

Volume Calculation:

Values used:
HL = 197,745 BTU/hr
DD = 6,376 °F
24 = 24 hrs/day
Cp= 0.85
Aty = 73 °F
k= 0.9
C= 2,720,000 BTU/AF-°F
Aty = 29.4 °F
3 HLxDDx24xC, _

At, x kx C x At,



Volume calculation WR 47-7520 Greenhouse

The annual volume requirement was calculated using a Memorandum from Rick Sterling to Terry Blau
dated March 25, 1988 and Administrative Memorandum from Norm Young dated September 28, 1992
titled Rate of flow for heating use. The memorandums contain equations for calculating the annual
water requirements for geothermal heating. The equations are listed below with an explanation of the
variables; data was taken from the field exam and the National Oceanic and Atmospheric
Administration (NOAA).

GREEM HovsE oN  LeT 2 NE PorTion]
Explanation of values used in calculations: ( DVYE E)
Square footage of one greenhouse is 400 sq/ft. The greenhouse is constructed with single polly and in
the calculations the Peak Heating Load was taken from a graph related to single polly construction. The
temperature of the geothermal source was measured at 158 °F. The temperature in the greenhouse is
expected to be 60 °F. The annual heating degree days were taken from the Buhl #2 weather station
because it is closest in elevation and proximity.

Temperature Drop Across System Calculation: AT, =0.3(S-T)

Where:

AT s = Temperature drop across system
S = Geothermal source temperature

T = Temperature required by system

Values used:
S= 158 °F
T= 60 °F

AT, =03(s-1) =[__294]F
V- HL x DD x24xC,,
At x kxC xAt,
Where:
V = Annual volume of geothermal water required
HL = Peak heating load in BTU/hr (taken from graph)
DD = Annual heating degree-days
24 = 24 hrs/day
Cp = Empirical correction factor for heating effect vs. 65 °F degree-days
At , = Design temperature difference
k = Correction factor to account for losses, use 0.90
C = Constant to correct for desired units, 2.72x10° BTU/AF-°F
At, = AT = Temperature drop across system (calculated above)

Volume Calculation:

Values used:
HL = 47,251 BTU/hr
DD = 6,376 °F
24 = 24 hrs/day
Cp= 0.85
Aty = 73 °F
k= 0.9
C= 2,720,000 BTU/AF-°F
At, = 29.4 °F

- HLxDDx24xC, _
At xkxC xAt,

—



Volume calculation WR 47-7520

The annual volume requirement was calculated using a Memorandum from Rick Sterling to Terry Blau
dated March 25, 1988 and Administrative Memorandum from Norm Young dated September 28, 1992
titled Rate of flow for heating use. The memorandums contain equations for calculating the annual
water requirements for geothermal heating. The equations are listed below with an explanation of the
variables; data was taken from the field exam and the National Oceanic and Atmospheric
Administration (NOAA).

Explanation of values used in calculations:  foME o~ toT #3 Se porTr0n) ( LLoy LB>
The home has a total of 2465 ft, the efficiency factor was assumed to have an average energy efficiency

or 0.67 BTU/hr ft* °F. The Design temperature difference for the area is 73 °F. The temperature of the
geothermal source was reported to be 158 °F. The temperature in the home is expected to be 70 °F.

The annual heating degree days were taken from the Buhl #2 weather station because it is closest in
elevation and proximity.

Design Heat Load Calculation: E =[exAl‘l ]0.8xA

Where:

E =BTU/hr required

e = House efficiency factor

At, = Design temperature difference

0.8 = Adjustment factor for two story homes
A = Area of heated space

Values used:
e= 0.67 BTU/hr ft* °F
Aty = 73 °F
A= 2.465 ft*
E=[exAt|08xA4 =|___ 96451|BTU/Mr

*If calculation is not for a two story home the 0.8 factor
in the equation is not used.

Temperature Drop Across System Calculation: AT, = 0.3(S-T)

Where:

AT ¢ = Temperature drop across system
S = Geothermal source temperature

T = Temperature required by system

Values used:
S= 158 °F
T= 70 °F

AT, =0.3(s-7) =[___284]°F



Volume Calculation:

Values used:
HL =
DD =
24 =
Cp=
Aty =

k=

C=

At, =

V=HLxDDx24xCD _

Aty x kxC x At,

V_HLxDDx24xC,,
At x kx C x At,

Where:

V = Annual volume of geothermal water required

HL = Peak heating load in BTU/hr

DD = Annual heating degree-days

24 = 24 hrs/day

Cp = Empirical correction factor for heating effect vs. 65 °F degree-days
At , = Design temperature difference

k = Correction factor to account for losses, use 0.90

C = Constant to correct for desired units, 2.72x10° BTU/AF-°F

At, = AT, = Temperature drop across system (calculated above)

96,451 BTU/hr
6,376 °F
24 hrs/day
0.62
73 °F
0.9
2,720,000 BTU/AF-°F
26.4 °F



Volume calculation WR 47-7520

The annual volume requirement was calculated using a Memorandum from Rick Sterling to Terry Blau
dated March 25, 1988 and Administrative Memorandum from Norm Young dated September 28, 1992
titled Rate of flow for heating use. The memorandums contain equations for calculating the annual
water requirements for geothermal heating. The equations are listed below with an explanation of the

variables; data was taken from the field exam and the National Oceanic and Atmospheric
Administration (NOAA).

Explanation of values used in calculations: CARALE o~ LoT 2 S€ ARTIIN — ( LLo Y[)>
The garge has a total of 600 ft?, the efficiency factor was assumed to have a poor energy efficiency or

1.11 BTU/hr ft* °F. The Design temperature difference for the area is 73 °F. The temperature of the
geothermal source was reported to be 158 °F. The temperature in the garge is expected to be 70 °F.

The annual heating degree days were taken from the Buhl #2 weather station because it is closest in
elevation and proximity.

Design Heat Load Calculation: E =[exAz‘l ]0.8><A

Where:

E = BTU/hr required

e = House efficiency factor

At, = Design temperature difference

0.8 = Adjustment factor for two story homes
A = Area of heated space

Values used:
e= 1.11 BTU/hr ft* °F
Aty = 73 °F
A= 600 ft°
E=[exAt)o8x4 =[_4ss18]BTUMS

*If calculation is not for a two story home the 0.8 factor
in the equation is not used.

Temperature Drop Across System Calculation: AT, = 0.3(5-T)

Where:

AT = Temperature drop across system
S = Geothermal source temperature

T = Temperature required by system

Values used:
S= 158 °F
T= 70 °F

AT, =03(s-1) =[_284]F



Volume Calculation:

Values used:
HL =

DD =

24 =

Co

Aty =

k=

C=

At, =

B HLxDDx24xC,,
Aty x kxC x At,

p

V_HLxDDx24xC,,
At xkxC xAt,

Where:

V = Annual volume of geothermal water required
HL = Peak heating load in BTU/hr

DD = Annual heating degree-days

24 = 24 hrs/day

Cp = Empirical correction factor for heating effect vs. 65 °F degree-days

At , = Design temperature difference
k = Correction factor to account for losses, use 0.90

C = Constant to correct for desired units, 2.72x10° BTU/AF-°F
At, = AT . = Temperature drop across system (calculated above)

48,618 BTU/hr
6,376 °F
24 hrs/day
0.62
73 °F
0.9
2,720,000 BTU/AF-°F
26.4 °F

S —;



Volume calculation WR 47-7520

The annual volume requirement was calculated using a Memorandum from Rick Sterling to Terry Blau
dated March 25, 1988 and Administrative Memorandum from Norm Young dated September 28, 1992
titled Rate of flow for heating use. The memorandums contain equations for calculating the annual
water requirements for geothermal heating. The equations are listed below with an explanation of the
variables; data was taken from the field exam and the National Oceanic and Atmospheric
Administration (NOAA).
SHeP o) LoT #/( EXC S€ ARTION
(MACF c’(;’)
The shop has a total of 1296 ft?, the efficiency factor was assumed to have a poor energy efficiency or
1.11 BTU/hr f® °F. The Design temperature difference for the area is 73 °F. The temperature of the
geothermal source was reported to be 158 °F. The temperature in the shop is expected to be 70 °F. The

annual heating degree days were taken from the Buhl #2 weather station because it is closest in
elevation and proximity.

Explanation of values used in calculations:

Design Heat Load Calculation: E =[e><AtI ]0.8><A

Where:

E = BTU/hr required

e = House efficiency factor

At, = Design temperature difference

0.8 = Adjustment factor for two story homes
A = Area of heated space

Values used:
e= 1.11 BTU/hr ft® °F
Aty = 73 °F
A= 1,296 ft*
E=lextt]08x4 =[_105015|BTUMr

*|f calculation is not for a two story home the 0.8 factor
in the equation is not used.

Temperature Drop Across System Calculation: AT, = 03(5-T)

Where:

AT ¢ = Temperature drop across system
S = Geothermal source temperature

T = Temperature required by system

Values used:
S= 158 °F
T= 70 °F

AT, =03(s-7) =[___284JF



Volume Calculation: V= HLx DD x24xC,,
At x kx C x At,

Where:

V = Annual volume of geothermal water required

HL = Peak heating load in BTU/hr

DD = Annual heating degree-days

24 = 24 hrs/day

Cp = Empirical correction factor for heating effect vs. 65 °F degree-days
At , = Design temperature difference

k = Correction factor to account for losses, use 0.90

C = Constant to correct for desired units, 2.72x10° BTU/AF-°F

At, = AT ¢ = Temperature drop across system (calculated above)

Values used:
HL = 105,015 BTU/hr
DD = 6,376 °F
24 = 24 hrs/day
Cp= 0.62
Aty = 73 °F
k= 0.9
C= 2,720,000 BTU/AF-°F
At, = 26.4 °F
B HLxDDx24xC, _

afa
Aty x kxCx At, m



Volume calculation WR 47-7520

The annual volume requirement was calculated using a Memorandum from Rick Sterling to Terry Blau
dated March 25, 1988 and Administrative Memorandum from Norm Young dated September 28,1992
titled Rate of flow for heating use. The memorandums contain equations for calculating the annual
water requirements for geothermal heating. The equations are listed below with an explanation of the
variables; data was taken from the field exam and the National Oceanic and Atmospheric
Administration (NOAA).

Explanation of values used in calculations: Home oW LoT /2 NE [ORTION = (b7E /2>

The home has a total of 2743 %, the efficiency factor was assumed to have an average energy efficiency

or 0.67 BTU/hr f* °F. The Design temperature difference for the area is 73 °F. The temperature of the
geothermal source was reported to be 158 °F. The temperature in the home is expected to be 70 °F.

The annual heating degree days were taken from the Buhl #2 weather station because it is closest in
elevation and proximity.

Design Heat Load Calculation: E=|ex/, Jo.8x4

Where:

E = BTU/hr required

e = House efficiency factor

At, = Design temperature difference

0.8 = Adjustment factor for two story homes
A = Area of heated space

Values used:
e= 0.67 BTU/hr ft* °F
Aty = 73 °F
A= 2.743 ft*
E=lexAt]08x4 =[___107,328|BTU/Mr

*If calculation is not for a two story home the 0.8 factor
in the equation is not used.

Temperature Drop Across System Calculation: AT, = 03(5-T)

Where:

AT ¢ = Temperature drop across system
S = Geothermal source temperature

T = Temperature required by system

Values used:
S= 158 °F
T= 70 °F

AT, =03(s-7) [__284]F



Volume Calculation: - HLx DD x24xC
At x kx C x At,

Where:

V = Annual volume of geothermal water required

HL = Peak heating load in BTU/hr

DD = Annual heating degree-days

24 = 24 hrs/day

Cp = Empirical correction factor for heating effect vs. 65 °F degree-days
At , = Design temperature difference

k = Correction factor to account for losses, use 0.90

C = Constant to correct for desired units, 2.72x10° BTU/AF-°F

At, = AT, = Temperature drop across system (calculated above)

Values used:
HL = 107,328 BTU/hr
DD = 6,376 °F
24 = 24 hrs/day
Cp= 0.62
Aty = 73 °F
k= 0.9
C= 2,720,000 BTU/AF-°F
At, = 26.4 °F
_HLxDDx24xC,,

|4 = afa
nxkxCrar, —24



Volume calculation WR 47-7520

The annual volume requirement was calculated using a Memorandum from Rick Sterling to Terry Blau
dated March 25, 1988 and Administrative Memorandum from Norm Young dated September 28, 1992
titled Rate of flow for heating use. The memorandums contain equations for calculating the annual
water requirements for geothermal heating. The equations are listed below with an explanation of the
variables; data was taken from the field exam and the National Oceanic and Atmospheric
Administration (NOAA). GARALE o A

Explanation of values used in calculations: LOT 12 NE PRTION — DYER

The garge has a total of 647 ft*, the efficiency factor was assumed to have a poor energy efficiency or

1.11 BTU/hr ft* °F. The Design temperature difference for the area is 73 °F. The temperature of the
geothermal source was reported to be 158 °F. The temperature in the garge is expected to be 70 °F.

The annual heating degree days were taken from the Buhl #2 weather station because it is closest in
elevation and proximity.

Design Heat Load Calculation: £ =[e XN, ]0.8 xA4

Where:

E =BTU/hr required

e = House efficiency factor

At, = Design temperature difference

0.8 = Adjustment factor for two story homes
A = Area of heated space

Values used:
e= 1.11 BTU/hr ft* °F
At = 73 °F
A= 647 ft’
E=[exn)08xA4 =[___52426]BTU/Mr

*If calculation is not for a two story home the 0.8 factor
in the equation is not used.

Temperature Drop Across System Calculation: AT, = 0.3(S - T)

Where:

AT ¢ = Temperature drop across system
S = Geothermal source temperature

T = Temperature required by system

Values used:
S= 158 °F
T= 70 °F

AT, =03(s-T) =[__264]°F



Volume Calculation: - HLx DD x24xC,,
At x kx C x At,

Where:

V = Annual volume of geothermal water required

HL = Peak heating load in BTU/hr

DD = Annual heating degree-days

24 = 24 hrs/day

Cp = Empirical correction factor for heating effect vs. 65 °F degree-days
At , = Design temperature difference

k = Correction factor to account for losses, use 0.90

C = Constant to correct for desired units, 2.72x10° BTU/AF-°F

At, = AT ¢ = Temperature drop across system (calculated above)

Values used:
HL = 52,426 BTU/hr
DD = 6,376 °F
24 = 24 hrs/day
Cp= 0.62
Aty = 73 °F
k= 0.9
C= 2,720,000 BTU/AF-°F
At, = 26.4 °F
_HLxDDx24xC,

| 4 = afa
A xExCxAL, K]



Volume calculation WR 47-7520

The annual volume requirement was calculated using a Memorandum from Rick Sterling to Terry Blau
dated March 25, 1988 and Administrative Memorandum from Norm Young dated September 28, 1992
titled Rate of flow for heating use. The memorandums contain equations for calculating the annual
water requirements for geothermal heating. The equations are listed below with an explanation of the
variables; data was taken from the field exam and the National Oceanic and Atmospheric
Administration (NOAA).

A # c AUR TI¢
Explanation of values used in calculations: SHoP an LoT" #12 NE

~J

[ DYe K>
The shop has a total of 1280 ft*, the efficiency factor was assumed to have a poor energy efficiency or
1.11 BTU/hr f® °F. The Design temperature difference for the area is 73 °F. The temperature of the
geothermal source was reported to be 158 °F. The temperature in the shop is expected to be 70 °F. The

annual heating degree days were taken from the Buhl #2 weather station because it is closest in
elevation and proximity.

Design Heat Load Calculation: £ =[exAtl ]0.8xA

Where:

E = BTU/hr required

e = House efficiency factor

At, = Design temperature difference

0.8 = Adjustment factor for two story homes
A = Area of heated space

Values used:
e= 1.11 BTU/hr ft* °F
Aty = 73 °F
A= 1,280 ft*
E=[extr]08xA4 =[__103,718]BTU/Mr

*If calculation is not for a two story home the 0.8 factor
in the equation is not used.

Temperature Drop Across System Calculation: AT, = 0.3(S —T)

Where:

AT, = Temperature drop across system
S = Geothermal source temperature

T = Temperature required by system

Values used:
S= 158 °F
T= 70 °F

AT, =03(s-T) =[—__284]’F



Volume Calculation:

Values used:
HL =

DD =

24 =

Cp=

Aty =

k=

C=

At, =

,_ HLxDDx24xC,

V_HLxDDx24><CD
At x kxC x At,

Where:

V = Annual volume of geothermal water required

HL = Peak heating load in BTU/hr

DD = Annual heating degree-days

24 = 24 hrs/day

Cp = Empirical correction factor for heating effect vs. 65 °F degree-days
At , = Design temperature difference

k = Correction factor to account for losses, use 0.90

C = Constant to correct for desired units, 2.72x10° BTU/AF-°F

At, = AT, = Temperature drop across system (calculated above)

103,718 BTU/hr
6,376 °F
24 hrs/day
0.62
73 °F
0.9
2,720,000 BTU/AF-°F
26.4 °F

= afa
Aty x kxCx At, E



Volume calculation WR 47-7520 Greenhouse

The annual volume requirement was calculated using a Memorandum from Rick Sterling to Terry Blau
dated March 25, 1988 and Administrative Memorandum from Norm Young dated September 28, 1992
titled Rate of flow for heating use. The memorandums contain equations for calculating the annual
water requirements for geothermal heating. The equations are listed below with an explanation of the
variables; data was taken from the field exam and the National Oceanic and Atmospheric

Administration (NOAA).

FREENHIVSE "0~ LoT 12 NE PrRTIIN .
Explanation of values used in calculations: (DYeER B
Square footage of one greenhouse is 400 sq/ft. The greenhouse is constructed with single polly and in
the calculations the Peak Heating Load was taken from a graph related to single polly construction. The
temperature of the geothermal source was measured at 158 °F. The temperature in the greenhouse is
expected to be 60 °F. The annual heating degree days were taken from the Buhl #2 weather station
because it is closest in elevation and proximity.

Temperature Drop Across System Calculation: AT, = 0.3(5-T)

Where:

AT s = Temperature drop across system
S = Geothermal source temperature

T = Temperature required by system

Values used:
S= 158 °F
T= 60 °F

a7, =03(s-1) L__Z=4*
V- HLx DD x24xC,
At xkxC x At,

Where:

V = Annual volume of geothermal water required

HL = Peak heating load in BTU/hr (taken from graph)
DD = Annual heating degree-days

24 = 24 hrs/day

Cp = Empirical correction factor for heating effect vs. 65 °F degree-days
At , = Design temperature difference

k = Correction factor to account for losses, use 0.90

C = Constant to correct for desired units, 2.72x10° BTU/AF-°F

At, = AT ¢ = Temperature drop across system (calculated above)

Volume Calculation:

Values used:
HL = 47,251 BTU/hr
DD = 6,376 °F
24 = 24 hrs/day
Cp= 0.85
Aty = 73 °F
k= 0.9
C= 2,720,000 BTU/AF-°F
At, = 29.4 °F

- HLxDDx24xC,,
Aty x kx C x At,




Volume calculation WR 47-7520

The annual volume requirement was calculated using a Memorandum from Rick Sterling to Terry Blau
dated March 25, 1988 and Administrative Memorandum from Norm Young dated September 28, 1992
titled Rate of flow for heating use. The memorandums contain equations for calculating the annual
water requirements for geothermal heating. The equations are listed below with an explanation of the

variables; data was taken from the field exam and the National Oceanic and Atmospheric
Administration (NOAA).

Explanation of values used in calculations: HoME on (oT #17 EXC NE P RTIoN ( Z/’mm”,ﬂ..,\}
The home has a total of 3731 ft’, the efficiency factor was assumed to have an average energy efficiency

or 0.67 BTU/hr ft* °F. The Design temperature difference for the area is 73 °F. The temperature of the
geothermal source was reported to be 158 °F. The temperature in the home is expected to be 70 °F.

The annual heating degree days were taken from the Buhl #2 weather station because it is closest in
elevation and proximity.

Design Heat Load Calculation: E =[e><Atl ]0.8xA

Where:

E = BTU/hr required

e = House efficiency factor

At, = Design temperature difference

0.8 = Adjustment factor for two story homes
A = Area of heated space

Values used:
e= 0.67 BTU/hr ft* °F
At1 = 73 °F
A= 3731 ft*

E=[ex/,|0.8x 4 145,987|BTU/hr

*If calculation is not for a two story home the 0.8 factor
in the equation is not used.

Temperature Drop Across System Calculation: A7, =0.3(S-T)

Where:

AT, = Temperature drop across system
S = Geothermal source temperature

T = Temperature required by system

Values used:
S= 158 °F
T= 70 °F

AT, =03(s-1) =[__284*F



Volume Calculation:

V_HLxDDx24xC,,
At x kx C x At,

Where:

V = Annual volume of geothermal water required

HL = Peak heating load in BTU/hr

DD = Annual heating degree-days

24 = 24 hrs/day

Cp = Empirical correction factor for heating effect vs. 65 °F degree-days
At ; = Design temperature difference

k = Correction factor to account for losses, use 0.90

C = Constant to correct for desired units, 2.72x10° BTU/AF-°F

At, = AT = Temperature drop across system (calculated above)

Values used:
HL = 145,987 BTU/hr
DD = 6,376 °F
24 = 24 hrs/day
Cp= 0.62
Aty = 73 °F
k= 0.9
C= 2,720,000 BTU/AF-°F
At, = 26.4 °F

- HLxDDx24xC,,

=l  29]afa
At, xkxCx At, _



Volume calculation WR 47-7520

The annual volume requirement was calculated using a Memorandum from Rick Sterling to Terry Blau
dated March 25, 1988 and Administrative Memorandum from Norm Young dated September 28, 1992
titled Rate of flow for heating use. The memorandums contain equations for calculating the annual
water requirements for geothermal heating. The equations are listed below with an explanation of the
variables; data was taken from the field exam and the National Oceanic and Atmospheric
Administration (NOAA). SHod an Lo # 12 EXC NE Pue o a)
( Z JONPAC S A A
The shop has a total of 800 ft*, the efficiency factor was assumed to have a poor energy efficiency or
1.11 BTU/hr ff® °F. The Design temperature difference for the area is 73 °F. The temperature of the
geothermal source was reported to be 158 °F. The temperature in the shop is expected to be 70 °F. The

annual heating degree days were taken from the Buhl #2 weather station because it is closest in
elevation and proximity.

Explanation of values used in calculations:

Design Heat Load Calculation: E =[exAt, ]0.8x A

Where:

E =BTU/hr required

e = House efficiency factor

At = Design temperature difference

0.8 = Adjustment factor for two story homes
A = Area of heated space

Values used:
e= 1.11 BTU/hr ft® °F
Ay = 73 °F
A= 800 ft*
E=lex/t]08xA4 =|___ 64,824|BTU/hr

*If calculation is not for a two story home the 0.8 factor
in the equation is not used.

Temperature Drop Across System Calculation: AT, =0.3(S-T )

Where:

AT s = Temperature drop across system
S = Geothermal source temperature

T = Temperature required by system

Values used:
S= 158 °F
T= 70 °F

AT, =03(s-7) =[__284F



Volume Calculation:

Values used:
HL =

DD =

24 =

Cp=

Aty =

k=

C=

At, =

V_HLxDDx24xCD ~
At xkxCxAt,

V_HLxDDx24xCD
At x kxC x At,

Where:

V = Annual volume of geothermal water required
HL = Peak heating load in BTU/hr

DD = Annual heating degree-days

24 = 24 hrs/day

Cp = Empirical correction factor for heating effect vs. 65 °F degree-days

At ; = Design temperature difference
k = Correction factor to account for losses, use 0.90

C = Constant to correct for desired units, 2.72x10° BTU/AF-°F
At, = AT, = Temperature drop across system (calculated above)

64,824 BTU/hr
6,376 °F
24 hrs/day
0.62
73 °F
0.9
2,720,000 BTU/AF-°F
26.4 °F



Volume calculation WR 47-7520

The annual volume requirement was calculated using a Memorandum from Rick Sterling to Terry Blau
dated March 25, 1988 and Administrative Memorandum from Norm Young dated September 28, 1992
titled Rate of flow for heating use. The memorandums contain equations for calculating the annual
water requirements for geothermal heating. The equations are listed below with an explanation of the

variables; data was taken from the field exam and the National Oceanic and Atmospheric
Administration (NOAA).

Explanation of values used in calculations: HoME g LoT #) 7. PARCELC 2 / HINE S>
The home has a total of 1296 ft*, the efficiency factor was assumed to have an average energy efficiency

or 0.67 BTU/hr ft* °F. The Design temperature difference for the area is 73 °F. The temperature of the
geothermal source was reported to be 158 °F. The temperature in the home is expected to be 70 °F.

The annual heating degree days were taken from the Buhl #2 weather station because it is closest in
elevation and proximity.

Design Heat Load Calculation: £ =[e XA, ]0.8 xA

Where:

E = BTU/hr required

e = House efficiency factor

At, = Design temperature difference

0.8 = Adjustment factor for two story homes
A = Area of heated space

Values used:
e= 0.67 BTU/hr ft* °F
Aty = 73 °F
A= 1,296 ft*
E=[exAt]08x4 =[_50710]BTU/Mr

*|f calculation is not for a two story home the 0.8 factor
in the equation is not used.

Temperature Drop Across System Calculation: AT, = 0.3(S -T)

Where:

AT ¢ = Temperature drop across system
S = Geothermal source temperature

T = Temperature required by system

Values used:
S= 158 °F
T= 70 °F

AT, =03(s-1) =[___284F



Volume Calculation: - HL x DD x24xC,,
At xkx CxAt,

Where:

V = Annual volume of geothermal water required

HL = Peak heating load in BTU/hr

DD = Annual heating degree-days

24 = 24 hrs/day

Cp = Empirical correction factor for heating effect vs. 65 °F degree-days
At ; = Design temperature difference

k = Correction factor to account for losses, use 0.90

C = Constant to correct for desired units, 2.72x10° BTU/AF-°F

At, = AT ¢ = Temperature drop across system (calculated above)

Values used:
HL = 50,710 BTU/hr
DD = 6,376 °F
24 = 24 hrs/day
Cp= 0.62
Aty = 73 °F
k= 0.9
C= 2,720,000 BTU/AF-°F
At, = 26.4 °F
_HLxDDx24xC, _

V afa
MockeCrar, —9



Volume calculation WR 47-7520

The annual volume requirement was calculated using a Memorandum from Rick Sterling to Terry Blau
dated March 25, 1988 and Administrative Memorandum from Norm Young dated September 28, 1992
titled Rate of flow for heating use. The memorandums contain equations for calculating the annual
water requirements for geothermal heating. The equations are listed below with an explanation of the

variables; data was taken from the field exam and the National Oceanic and Atmospheric
Administration (NOAA).

Explanation of values used in calculations: /16 on/ (07 #/ 7, PARCEL | ( DANVNEN HAV E /EB
The home has a total of 2639 ft’, the efficiency factor was assumed to have an average energy efficiency

or 0.67 BTU/hr ft* °F. The Design temperature difference for the area is 73 °F. The temperature of the
geothermal source was reported to be 158 °F. The temperature in the home is expected to be 70 °F.

The annual heating degree days were taken from the Buhl #2 weather station because it is closest in
elevation and proximity.

Design Heat Load Calculation: £ =[e x A, ]0.8 x A

Where:

E = BTU/hr required

e = House efficiency factor

At; = Design temperature difference

0.8 = Adjustment factor for two story homes
A = Area of heated space

Values used:
e= 0.67 BTU/hr ft* °F
At = 73 °F
A= 2639 ft?
E=[ext]08xA4 =[_103,259]BTU/r

*If calculation is not for a two story home the 0.8 factor
in the equation is not used.

Temperature Drop Across System Calculation: AT, = 0.3(S - T)

Where:

AT, = Temperature drop across system
S = Geothermal source temperature

T = Temperature required by system

Values used:
S= 158 °F
T= 70 °F

AT, =03(s-1) =[__284]F



Volume Calculation: - HLx DD x24xC,
At x kx C x At,

Where:

V = Annual volume of geothermal water required

HL = Peak heating load in BTU/hr

DD = Annual heating degree-days

24 = 24 hrs/day

Cp = Empirical correction factor for heating effect vs. 65 °F degree-days
At , = Design temperature difference

k = Correction factor to account for losses, use 0.90

C = Constant to correct for desired units, 2.72x10° BTU/AF-°F

At, = AT = Temperature drop across system (calculated above)

Values used:
HL = 103,259 BTU/hr
DD = 6,376 °F
24 = 24 hrs/day
Cp= 0.62
Aty = 73 °F
k= 0.9
C= 2,720,000 BTU/AF-°F
Aty = 26.4 °F

V=HL><DD><24><CD _

afa
At x kx C x At, E




Y7-7520 Flow RLATE CALCVLATIONS fof Zo/edDig

Hfqu/A/é USE MBASED onl APPLICATIoA) PROCESSING MEMo R~ T3
(Ame~DED )
here A = O 3/3 t\
L= Savree +e»1/ = /58" //f9Z mra.xuremca'/"

T = shs/de remp-=—0 g7 €0 r’(’r7r¢¢n/wv:0:)
€ = BTUs £r Aouse (see yalvame C‘n_/cs)

& = %O (ATS\> /‘n jEW\

LOT #2 |€xc Wi ( H/LL\

é

Home = /‘/7//0:‘ 3 (158~ 70) = ///f,”"" == 7,02 fs
- sd6ce

CAAGE = k.3 (15820 = YAy gpm =2 g.0! < Fs

12/ 578

SHof = TT o x.3lst-20) = 921 gpem => .02 cés
s

GAEENdovsE = /477%* 3(158-¢60) = 1296 gpm ==> J.03 cfs

LOT#3 S& frRTon [t cavol
764

v§ 68

FHome = .s'aox.s(/sa—n)" 73 ;fm=’_> O-02 c{s

cARACE = Sv0 x .2 (158-7¢) = Z7jfm = g-0/cfx |
_LOT # [ Exc SE AreTIN (mAcEeE)

ol /AT = 070 G 5.2 158-20) = .0 gy = O ozta
Ler #/2 NE _LPrRT1sA/ (bye'/Z> _ : 1

Hoeme = 197328 o . 3(/58—?@ 6’/37/'“. > d-02 cfs

cARAGE = szv%q x.3 (158-20) = %0 gpon T 007 cfs

SHeP = /03% x .3 (/58'70) = f-dj/m = J.02 <£5

GKE?)’:?"—‘.E = Y7z%x.3(/53‘603 s 0-0/ ef's
LoT # 12 NE ARTIN (Z1M) medman ) T |

it = """‘—93/0 . 2 (/589 74) = _///],am == 0.03c/;

SHol = ‘MZVSBO*_-J (158-24) = LI gpm =22 0.0l ks
Lol 1Y AARcEL 2 /#/A'FS)

peme = 2 (159700 T 387 ppum —> 00/ cfs
LoT LA Parcel /04,1/4/6/44 ver) _ =

Hong = 7755 S0 w0 3(158-70) T 282,5pm = 0-0Zcfs

72794
SAYMLE = Sdo X.3 (15¢-75) = 32{/; - -0/ s
‘——-#.—-_

—JOTAZ = ___JZ& c~€s _ =




Form 219 RECE'VED

6/92
STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES JAN 13 1384

BENEFICIAL USE FIELD REPORT

Department of Water Resources
A. GENERAL INFORMATION Permit No. 6/7 - Zf 20
1. Owner: /ﬁn/ wd /o G//.e,v be pe“/ Phone No. 7 74/~ 22Y5" = G-Jew
Current Addrgss: [ew = P/C.é 4/ @nﬂ Q33>é‘; /\.J&%«, ID ?539@
2. Accompanied by: fé/y A @e/oeu/ EXAMDATE : /Q -2 -7X
Address: Phone No.

Relationship to Permit Holder: _ n ¢y v€£ S

3. Source: vy ff/? ~ tributary to

B. OVERLAP REVIEW

1. Other water rights with the same place of use: /Mp we

2. Other water rights with the same point of diversion: ﬂ/o;ue

C. DIVERSION AND DELIVERY SYSTEM

1. Point(s) of Diversion:

Ident | Gov't
No. Lot Va | ¥a | o | Sec. | Twp. | Rge. County | Method of Determination/Remarks

MVISEL 3D | §5 1Y E Hwiv ofs

2. Place(s) of Use: Indicate Method of Determination
TWP | RGE[ SEC NE NW SwW SE Totals
[~Nw T sw ] [ ~w [ sw ] [NW [ S | [ NW T sw

gs l14€.130 G G| G-




3. Delivery System Diagram: Indicate all major components and distances between components. Indicate weir
size/ditch size/pipe i.d. as applicable.

P9
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LS i !
_____ L T
i H L~ H
] H
- '« 1 T R T T T
S0 ([ s
: - 0 !
H Q \;. i
3 o d
ol it 4 3" well
9 |/4 IV $ / x 6 "
. 2 o
Vs va xf
S H ” 1)
v Tetx 130"
\\f\l giklllstel,.\_e
e 3 al rl
S ‘8&; ‘
eennss sessder  assegece "*..'-?. Ry A S
* t’5 v :
1 ] Q 2— i
T TR HE—
1
3.8 \\\:.9\ S SO N S S
1 Q. ] i
| AN | a
soalec = WOT .7‘0 Sc—f/e
_ " Copy of USGS Quadrange Attached Showing location(s) of ____Aerial Photo Attached _4~"Photo of Diversion and System Attached
polnt(s) of diversion and place(s) of use (required). (required for Irrigation of 10+ actes)
4.
Well or Diversion Pump Serial No. or
Identification No.* Motor Make Hp | Motor Serial No. | Pump Make Discharge Size
./’/#‘4&,’7%9'”/ we. //
*Code fo cormespond with No. on map and aerial pholo
D. FLOW MEASUREMENTS
1.
Measurement Equipment Type Make Model No. Serial No. | Size Calib. Date

2. Measurements: %—W waa M&e@ éﬁc& Z;,M ﬂ,/ e

Mmmmwwmdd@/mmx

mawwﬁmmw



E. NARRATIVE/REMARKS/COMMENTS

_§€c 4#¢Cﬁec[

Have conditions of permit approval been met? ___yes 4 Tho



F. FLOW CALCULATIONS

" Additional Computation Sheets Attached
Measured Method:

G. VOLUME CALCULATIONS See A4 Hached
1. Volume Calculations for Irrigation:

Vi = (Acres Irrigated) x (Irrigation Requirement) =

Vo = [Diversion Rate (cfs)] x (Days in Irrigation Season) x 1.9835 =
V = Smaller of Vg and Vpq =

2. Volume Calculations for Other Uses:

See Attoched

H. RECOMMENDATIONS

1. Recommended Amounts

Beneficial Use Period of Use Rate of Diversion Annual Volume
From To Q (cfs) V (afa)
,L/q%/ny 10—/ o, 16 cfa )75

Totals: /4 % 17 & qé,

___Change P.D. as reflected above =~ Add P.D. as reflected above = _t~None
___Change P.U. as reflected above ___ Add P.U. as reflected above ___ Other

2. Recommended Amendments

I. AUTHENTICATION

Field Examiner’s Namew Date /22 -8—#3

Reviewer Date




47-07520 DEPEW, RAY & GLEN
B/U FIELD REPORT SUPPLEMENT
SUGGESTED CONDITIONS

1. ANY USEAGE UNDER THIS RIGHT SHALL BE ASSOCIATED WITH A
DOMESTIC USE.

2. THE RATE OF DIVERSION FOR EACH DOMESTIC USE SHALL BE
PROPORTIONATE AND EQUAL AND EACH SHALL NOT EXCEED 7.3 GPM
(.016 CFS). THE TOTAL MAXIMUM DIVERSION RATE FROM THE WELL
SHALL NOT EXCEED 73 GPM (.16 CFS).

3. THE ANNUAL VOLUME FOR EACH DOMESTIC USE INCLUDING ASSOCIATED
DEVELOPMENTS SHALL NOT EXCEED 1.75 ACRE FEET PER ANNUM. THE
TOTAL ANNUAL DIVERSION VOLUME FROM THE WELL SHALL NOT EXCEED
17.5 ACRE FEET PER ANNUM.

4. THE PROPORTIONATE SHARES OF THIS RIGHT APPURTENANT TO EACH
DOMESTIC HEATING USE SHALL NOT BE COMBINED WITH ANY OTHER
PROPORTIONATE SHARE.

5. RO07, RO8, R56, R57



47-07520 RAY & GLEN DEPEW
NARRATIVE/REMARKS /COMMENTS

The source is an 8" diameter geothermal artesian well. A fitting in
the plate on top of the casing contains a valve and pressure guage
that were not serviceable at the time of the field exam. Near the
top of the casing water discharges to a 6" steel pipe that has a
shut off valve about 2' from the well casing. This valve was also
not useable. Next to the valve water enters a 4.5' X 10" steel
pipe. A 6" steel pipe then diverts water from the 10" pipe and goes
underground to the West for about 120' to a "T" junction.

At the "T" water flows in the 6" buried pipe North for about 250' or
South for about 210'. At the end of the Northerly pipe a valve

allows water to flow into 2" and 1.5" PVC pipes. At the end of the
Southerly pipe a valve diverts water to 3" and 1.5" pipes. Several

of the these valves and pipe were leaking or not useable at the time
of the exam.

No flow measurement port or measuring device has been installed any
place in the delivery system to determine the rate of diversion.
The owners indicated they have sold shares in this well but the
actual useage cannot be determined. There is no practical way to
provide a measureable discharge from the well.

Amendments to the permit were approved 3-10-1987 and 1-29-1991. The
last amendment provides for heating of homes, greenhouses and
swimming pools for 10 homes on 5 subdivision lots. Development of
the permit is considered complete when the lots are stubbed in with
the water delivery system. Four of the home sites are on the same
lot (Lot 14) as the well so stubbing is considered complete for four
homes on this lot. The 1.5" to 3" pipes connected to the North and
South ends of the 6" buried pipe described above, while marginal, is
accepted as meeting the definition of "stubbed in." Therefore, a
total of 10 home units as provided in the 1-29-1991 amendment is
considered as the completed development of the systemn.

Since there is no actual measureable useage from the system, the
diversion rate and volume recommendations are based on figures
calculated for heating a 2500 sq. feet home with a 500 sq. ft

garage using a heating system with a "better" efficiency rating and
normal insulation. (The formulas and calculations used are on a
separate sheet) No additional diversion is considered necessary for
greenhouse or swimming pool use. The water temperature was measured
at 158 degrees fahrenheit. The temperature drop across the system
is estimated to be 26.4 degrees. Consequently, the discharge water
at 131.6 degrees after a house and garage are heated would be
adequate to heat domestic greenhouses and too hot to directly use in
a domestic swimming pool or hot tub without cooling.

The permit owners indicated they have sold shares in this permit and
well. They may have contracted for a total diversion rate in excess
of the recommendations in this report due to their misconception
that they are entitled to the full 100" specified in the permit.



Therefore, the recommendations in this report will most likely be
contested. Ray DePew also claims the department approved their
contracts to sell water from the well. He may insist that we are

obligated to license a sufficient flow rate to cover all of their
contractual flow rates.



¥ ¥

47-07520 DEPEW, RAY & GLEN
DIVERSION RATE AND VOLUME CALCULATIONS

THE FOLLOWING CALCULATIONS ASSUME HEATING FOR A 2,500 SQ. FT. HOME
WITH A 500 SQ. FT. GARAGE HAVING NORMAL INSULATION (R25 CEILINGS,
R13 WALLS, DOUBLE GLAZED WINDOWS WITH DOORS AND WINDOWS WEATHER
STRIPPED). THIS WOULD GIVE THE IMPROVEMENTS AN EFFICIENCY RATING
OF "BETTER".

"A" DIVERSION RATE CALCULATIONS

Temperature drop across system:

aTs = (0.3)(158° 70° )
= .3 x 88%°= 26.4° F
Design heat load:
E=[e x aT] A

[-44 x 70_(_3)] 3,000 sq. ft.
.44 x 73 x 3,000 sq. ft.
96,360 BTU/hr

Flow rate required per home unit:

=
I

—9Q
(500) (aTs)

96,360 BTU/hr
500 x 26.4

= 96,360 = 7.3 gpm per home unit
13,200
Flow rate recommended for 47-07520

7.3 gpm per home unit x 10 homes = 73 gpm = .16 cfs

SEE MEMORANDUM LABELED ATTACHMENT "A" FOR DEFINITIONS, VALUES AND
TABLES USED IN FORMULAS.

"B" VOLUME CALCULATIONS
Peak Heating Load in BTU/hr (HL):

32 x 3,000 sq. ft. = 96,000 BTU/hr
Volume used per home unit:

V =HL X DD X 24 X Ccd
atl x k x Cat?2



¥ %

V = 96,000 x 5,970 x 24 X .6
(73) x (.90) x (8.33) (26.4)

= 571,207.3 gallons = 1.75 afa per home unit
1.75 afa per home unit x 10 homes = 17.5 afa total
Season of use:

10-1 to 5-1 = 212 days
Vdr = .16 cfs x 1.9835 x 212 = 67.3 afa
RECOMMENDED VOLUME = 17.5 afa

SEE MEMORANDUM LABELED ATTACHMENT "B" FOR DEFININTIONS, VALUES,
TABLES AND GRAPHS USED IN FORMULAS



PERMIT &/7-7530 1nIT
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178 DEPARTMENT OF WATER RESOURCES i;-' Lo BALLPOINT PEN

WELL DRILLER'S REPORT '+ - -

State law requires that this report be filed with the Director, Department of Water Resources ’ : 5
within 30 days after the completion or abandonment of the well, R B

|
1. WELL OWNER 7. WATER LEVEL L. |

y G
.

Name _E[#/_&gfﬁ&ﬁf ‘)L/g'/@n L) QIP c4/ Static water Jeve! feet below land surface.”

Flowing? Yes O No G.P.M. flow ZQO(.:’ ALPox,

Address Jps S0 E‘ZZ-’, TNAgn Artesian closed-in pressure __Z €& __ p.si.
Controlled by: NVaIve 0O Cap 0 Plug
Owner's Permit No. Temperature /é_[ OF, Quality
2. NATURE OF WORK 8. WELL TEST DATA
,@"New well 0O Deepened 0 Replacement 0 Pump {1 Bailer O Air 1 Other
O Abandoned (describe method of abandoning)
Discharge G.P.M, Pumping Level Hours Pumped
3. PROPOSED USE
O Domestic O irrigation O Test O Municipal 9. LITHOLOGIC LOG
E Industrial I'_'| Sto::k . D'V\l'z:)ste Disposal ou: Injection o Depth - ' Water
¥ Other MEATINE HOMER  (specify type) Diam.|From| To Material Yes| No !
Pl @ ¥~ &Lpy A
4 METHOD DRILLED Rl GRALFL - WHTEL X
-~ . A 37 .
M Rotary O Air O Hydraulic [ Reverse rotary D 7“) :‘,Z/E;C ::gﬁ/’ //1; l{; 5: ; ﬁz_ ::)ﬂ bt ’)\\ !
D ! / AT
et il . DECOANISED e T2l Y
PG |0 VD EConesen Den Enpmaross (X
5. WELL CONSTRUCTION Lo e GPF,V LA @; (:5/7}/ /\( :!
) < I3 act|  ReEn ceny X
C h fe: =] “ - 7 i
as‘:l’?i::n:::u ) M Ste::ﬂmet!rconcrEte D Sftor:‘l‘e\r To ,’"0 /‘S‘-") {:‘ lz)-/v (“ﬂy I'\’ !
. 1 g . 3 l_ Co
s & v+ o 70 [l SeFE G0 e e
rehes . inahes faot _____feet /725 2.2 L\nz'.;.n LA Pa|
inches inches feet feet 22 2 L2V~ -2.7{*{,,-.-.-, S .
©e— dnehes o dnehes et . feet or [5on ] Riards ROCH v iy tr s [k 1!
Was casing drive shoe used? O Yes 0 No ' i L Lcol 13900 BLACK 22050 X b
Was a packer or seal used? [ Yes O No K
Perforated? O Yes 0 No .
How perforated? O Factory O Knife 0O Torch ) ¥
Size of perforation inches by inches .
Number From To M\ [F [ E NV o)
perforations feet feet & W IR TS
perforations feet feet o
perforations feet feet i s
Well screen installed? O Yes 0O No JUN— 19
Manufacturer’s name
Type Model! No, L O vvale 5
Diameter Slot size Set from feet to feet - - SoutiE TREE Dfiice
Diameter Siot size Set from feet to feet m ﬂ ﬁ*o =) )\ Vi ‘FJ i
Grave! packed? [ Yes [J No [ Size of gravel {4\9 =7 e:-,h “
Placed from feet to _ feet F\‘\ ¥ i
Surface seal depth _¢?__ Material used in seal: ¥ Cement grout S8 e 1 04937
O Puddling clay 0O Well cuttings = JUN =V
Sealing procedure used: O Slurry pit [ Temp. surface casing o
'W'Overbore to seal depth QUTCES
Method of joining casing: O Threaded [ Welded O Solvent Depﬁ'ﬂliem ot-Hate
» Weld |
O Cemented between strata

Describe access port - 10. ., ..
i%?i? Work started [Z ~/ 4"7? finished fi-— 22"’2 ‘2’
o :
IA%!LL;’RS CERTIFICATION '

]
MWe gertify that all minimum well construction standards were

6. LOCATION OF WELL 0
Sketch map location must agree with written lacation. CT 0 6‘

N ]\98/ complied with at the time the rig was removed. "
i “a Subdivision Name <34 ! Boo / . . '{Firm No. 3/ b
ISP SSp. Firm N Al ) H 3 1
I Roer Wignahes N o ¢
w ' -:")( ! RN - Addressg?‘a._r'&fgjzr Date 7/}(/ 7 |
Y +
, |

4 . X -
LotNo. ! Block No. “1rreen d / ,{ / i
“Signed by (Firm Official) Zhu (/ L/« .

Counﬂ{ —f W ln F"‘ 11.S (Operator) er({/ Wﬂ )
NV 268 (3G 1. @ wn I P

/2]
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