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PROOF OF BENEFICIAL USE

The Idaho Department of Waler Resources considers this form a statement that the permit holder(s) has/have completed all development that will
occur under this permit and that water has been applied according fo the provisions of the permit for the beneficial use(s) described befow. This
form must be accompanied by a license examination fee, when necessary, or be accompanied by a completed field examination report prepared by

a certified water right examiner.

1.
2.
3.

Permit No.: __37-8205 Telephone No.: __(208) 726-4113
Name of Permit Holder(s): _Sun Valley Land & Minerals, Inc.
Mailing Address: __P.0. Box 1959

City: __Sun Valley State: _1D Zip: _ 83353 .
Source of Water: __Groundwater If GROUNDWATER (well), Date Drilled: mo. _various / yr.
Well Driller: __Hiddleston Drilling Drilling Permit No.: ___various

Use(s) (as authorized by the water right permit). o
Domestic (No. of households): Stockwater (No. and type of stock):
frrigation (No. of acres): Other: __Heating & Recreation

Total rate of diversion and/or volume for which proof is submitted: 25 cfs OR acre-feet

Measuring Device Requirement: (refer to the approval conditions on your permit and respond accordingly)
{This question is not optional, Flease check either yes or no. Proofs returned nof checked accordingly, wil be considsred incomplefs)

Measuring Device: Is a measuring device required? [ 1Yes or No
Has the measuring device been installed? [X] Yes or [ ] No

8. FeeEnclosed: $ (See Fee Schedule on back of the instructions for filing proof of beneficial use.)

10.

Person to contact to accompany the Depariment representative during field examination of the water system,
Name: Telephone Number:

Address:

The information given on this form is my true statement of the extent to which the above numbered permit has
been developed and water has been diverfed. | agree to relinquish any underdeveloped portion of the permit to

the State of ldaho.

y _
Signature of permit holder: AW Z é&l“f , p/lﬂﬂldﬂulﬁ' A;i Date: /O ~/b —%M

(include your title, if on behalf of tofpany of organization) &'/ :
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STATE OF IDAHO

A. GENERAL INFORMATION
1. Owner; __ Sun Valley Land & Minerals, Inc.

: R
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0CT 2 6 2003 DEPARTMENT OF WATER RESMNESDEMTER RESOURCES Soumsnm?‘fsounces
peremeen oFweanesolices  BENEFICIAL USE FIELD REPORT

Permit No.. ___ 37-8205
Phone No.: __ (208) 726-4113

Current Address: _ P.QO. Box 1959, Sun Valley, ID 83353

2. Accompanied by: _ Donna Kelsey, owner, Mike Evans, contractor

Exam Date: __10/13/09

Address:

Phone No.:

Relationship to Permit Holder: __As noted

3. Source: __Groundwater tributary to

B. OVERLAP REVIEW
1. Other water rights with the same place of use: ___See narrative

2. Other water rights with the same point of diversion: _See narrative

C. DIVERSION AND DELIVERY SYSTEM
1. Point(s) of Diversion:

Ident | Gov't _
No Lot Y Ya Ya Sec. | Twp. | Rge. | County | Method of Deterrination / Remarks
Sw SE 27 3N 17E | Blaine | GPS/aerial photo '
SW SE 27 3N 17E Blaine | GPS/aerial photo
SwW SE 27 3N 17E Blaine | GPS/ aerial photo
2. Place(s) of Use: Indicate Method of Determination:
TWP | RNG | SEC NE NW SW SE TOTALS
NE | Nw | sw | sE | Ne [ nw [ sw | SE | NE | NW | sw | SE | NE | NW | sw | SE
3N | 17E | 27 X X

X = Heating and Recrealiocn
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3. Delivery System Diagram: [ndicate all major components and distances between components. Indicate weir sizef ditch
size/ pipe i.d. as applicable.

See Report and Map

B Copy of USGS Quadrangle attached showing location(s) of point(s) of diversion and place(s) of use (required).
< Aerial photo attached (required for irrigation of 10+ acres).
X Photo of diversion and system attached.

4.
Well or Diversion Motor Motor Serial Pump Serial No. or
Identification No.* Make Hp No. Pump Make Discharge Size
Well #3 Franklin 15 Goulds 250015
Well #75-1 Franklin 20 Goulds 320L20
Well #11 Frankiin 20 Goulds 320L20

D. FLOW MEASUREMENTS
1.

Measurement Equipment Type Make Model No. Serial No. Size Calibration

In-line meter McCrometer MF-100 g" New

2.  Measurements: See report

E. NARRATIVE/REMARKS / COMMENTS )
See report

Have conditions of permit approval been met? D] Yes [ ]No
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F. FLOW CALCULATIONS [X] Additional Computation Sheets Attached
Measured Method: See report

G. VOLUME CALCULATIONS
1. Volume Calculations for irrigation:

Vir. = (Acres Imigated) x (Irrigation Requirement) =
Vor = [Diversion Rate (cfs)] x (Days in Irrigation Season) x 1.9835 =
V = SmallerofVig andVpr =

2. Volume Calculations for Other Uses:
See report

H. RECOMMENDATIONS
1. Recommended Amounts

Beneficial Use Period of Use Rate of Diversion Annual Volume
From To Q (cfs) V (afa)
Heating n 1231 0.84 1221
Recreation (or Heating) n 12131 1.39 ' 8199
TOTALS: 1.76 942.0
2. Recommended Amendments
Change P.D. as reflected above [ ] Add P.D. as reflected above [ ] None
Change P.U. as reflected above (1 Add P.U. as reflected above Other
. AUTHENTICATION
Field Examiner's Name: Charles G. Brockway . Date: __10/16/09

Reviewer: Date:
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Beneficial Use Report for Permit 37-8205
Sun Valley Land & Minerals

Brockway Engineering, PLLC ' October 16, 2009
Charles G. Brockway, P.E. REVISED December 30, 2009

A. Administrative Overview

This permit authorizes diversion of geothermal water from up to six (6) wells for heating
and recreational purposes. The permit authorizes 5.0 cfs for each use, with the total
limited o 5.0 cfs. No annual volume limitation is shown on the permit.

The permit was originally approved in 1985, and has been the subject of multiple
extensions of time to submit proof of beneficial use. The last extension was granted on
April 13, 2006 which extended the proof date to October 17, 2009.

An amendment of the permit was approved on March 20, 2009, which changed the
points of diversion to agree with existing and planned wells to allow drilling permits to be
granted. A petition for reconsideration of this amendment was denied. Another
amendment of the permit is pending as of this date. The purpose of this amendment
was to modify language on the permit regarding nature of the facilities anticipated to be
served by the geothermal water.

Charles G. Brockway, Ph.D., P.E. was the design engineer for the geothermal
development project. As such, Dr. Brockway has been on the site numerous times
during the planning, design, and construction phases. The contractor for the project was
Katco Excavation of Bellevue, Idaho. The official beneficial use exam took place on
October 13, 2009. At this time, it was found that the construction was complete, the
system was operating, and the only work left to do consisted of minor punch-list items
that do not relate to the ability to deliver and use the water.

B. Description of System

The water diversion and delivery system consists of three pumped geothermal wells
delivering hot water to a distribution network for three beneficial uses: 1) maintaining an
outdoor heated pond/spa recreational facility; 2) melting snow on the roadways within
the project by the direct-use hydronic method using a network of buried radiators; and 3)
heating two small residences on the property.

The proposed development plan for the geothermal water was described in detail in an
engineering report by Brockway Engineering dated June 8, 2009. This report was
submitted to the Department for the purpose of review and comment, and contains
detailed information regarding the well drilling, well testing, aquifer hydrogeology, system
hydraulics, heat loss calculations, and climatologic data. Since the report is contained in
the Department’s files, much of the detailed information will not be repeated here. The



Beneficial Use Report for Permit 37-8205 10/16/09 - REVISED 12/30/09 2
Brockway Engineering, PLLC

engineering report also contains large-format drawings representing the development
plan; the actual system as constructed does not differ significantly from these plans. As-
built drawings are in the process of being created, and will be submitted io the
Department upon completion.

The attached aerial map illustrates the major components of the system.

C. Other Related Water Rights

Several other rights exist on the property, related to both the geothermal system and
cold water usage from Deer Creek. All rights have been recommended in the SRBA.

The existing pool / spa is part of a multiple-pond system which is authorized by water
rights 37-2446 and 37-4369 from Deer Creek. These rights originally pertained to the
original Clarendon Reservoir, which was a single impoundment. A transfer approved in
2003 zallowed restructuring of the pond system upstream of the on-stream embankment,
and also allowed impoundments to take place off stream.

Water right 37-22128 autharizes geothermal diversion from five (5) wells for the
purposes of irrigation (1 acre and 0.03 cfs), heating (0.13 cfs and 40 afa), and recreation
(0.13 cfs and 24 afa). Two of the five wells (Well #3 and #75-1) are the same as those
on permit 37-8205. This right is unrestricted as to consumptive use.

Water right 37-4368B authorizes geothermal diversion from springs within the main
development area in the SWSE Sec. 27 for the purposes of heating (0.13 cfs), and
recreation (0.13 cfs), with a total of 0.13 cfs. This right is unrestricted as to consumptive
use or diversion volume.

Water right 37-4100 covers an artesian well located in NENW Sec. 34, some distance
from the main development. This well serves a swimming pool and the source is the
same limestone aquifer as the other wells, but the well is not connected by pipeline to
the main development or the water system under permit 37-8205.

Water right 37-21614 authorizes cold water usage from Deer Creek for recreational
purposes (0.24 cfs). This right is pumped from Deer Creek for the same pool covered by
hot water right 37-4100. The right is unrestricted as to consumptive use or diversion
volume.

No combined-use conditions are found on any of the above recommendations.

D. Water Sources

The sources for the geothermal water under permit 37-8205 are three 8-inch wells
located on the permittee’s property. These wells are cased through the upper alluvial
strata, typically 30 to 50 feet thick, and are open to the limestone formation which bears
the geothermal water. Beneath the limestone at approximately 160 to 200 feet below
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ground a granite basement formation exists. All wells were drilled through the limestone
to reach the granite. Geothermal water within the limestone is under artesian pressure.
Aquifer testing conducted in 2008 and 2009 by Brockway Engineering confirmed that all
three wells are tapping the same aquifer, or zone of fracturing, within the limestone
formation.

Well #3R is a replacement well for and old well designated as Well #3 at the same
location. The new well was drilled approximately 10 feet from the old well. The old well
was abandoned by filling it with bentonite. Well #75-1 was originally drilled in 1975.
This well was enlarged to 8” diameter and deepened to reach the granite formation.
Well #11 is a new well drilled in 2009. The location of this well was selected based on
an analysis of the subsurface geology, particularly the zones of fracturing within the
limestone, utilizing lithologic records from numerous wells that have been drilled on the
property over the last 30 years. Well #11 proved to be the most productive well of the
three and flowed 102 gpm under artesian pressure at the time of drilling. Well drilling
records are included in Appendix A.

Well #3 and #11 were tested utilizing a submersible pump and portable generator. The
tests consisted of a controlled step-drawdown test with a total duration of 6 hours. Well

75-1 was tested by blowing air with the drill rig, collecting the discharge from the well into
a channel, and measuring the flow with a portable flume.

Pertinent characteristics of each well are provided in Table 1.

Table 1. Well information.

Well #3R Well #75-1 Well #11

Date drilled or modified 12/17/2008 12/8/2008 1/22/2009
Total depth (ft) 200 185 160
Depth to bottom of water- 183 177 146
bearing limestone {ft)
Artesian flow (gpm) 30 (est.) 45 (est.) 102
Maximum pumped capacity 200 275 315

| (gpm) '
Water temperature (°F) 127 127 114
Installed pump 15HP 20HP 20HP

Each wellhead was completed with a blank flange seal, a pitless adapter, and a buried
resilient-wedge gate valve on a length of ductile-iron pipe extending from the casing. A
pressure gauge and air-vacuum valve was installed on the top of the casing. A bypass
pipe and valve from the casing above ground to the buried ductile iron pipe was installed
to allow artesian flow to discharge unimpeded from the well, if desired, without activating
the pump. The artesian pressure on the wellheads at the time of the exam was zero, as
the water level in the wells was drawn down by the pumps.

The pumps in the wells are variable-speed units operated according to the water level in
the collection box as described below.
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E. Distribution System

Buried pipelines from the three wells extend to a concrete collection box near Well 75-1.
Upstream of the box, the pipes from the wells are manifolded to a single 8-inch pipe. A
McCrometer propeller meter is located in this pipe with sufficient clear distance upstream
and downstream of the meter.

Exiting the collection box is a 6-inch PVC mainline which runs from the box to the
recreational pond & spa. Approximately midway along this pipe is a manifold which
feeds eight (8) separate zones for the roadway snowmelting network. There is a fali of
about 60 feet from the coliection box to the spa. The 6-inch mainline is kept full and
pressurized by throttling a valve located at the end of the mainline where it discharges to
the pond. In this way, approximately 15 to 20 psi is maintained for the snowmelting
system and the water depth in the collection box is maintained from 3 to 4 feet. The flow
within each snowmelting zone is regulated using valves at the tailpipe from each zone.
Any zone can be completely shut off by closing valves at the main manifold. Discharge
from the tailpipes of Zones 1, 3A, and 3B returns fo the main reservoir; discharge from
Zones 2, 4A, 4B, and 4C returns to the heated pool / spa.

The variable-speed drives on the well pumps are programmed to operate according to
the water depth in the box. If the demand downstream in the system increases, the box
level will drop and the pumps will increase speed to maintain the level. If demand
decreases, the pumps will decrease speed. The pumps are programmed with the
following set points:

Pump #1 (Well 75-1): 42" |.ead
Pump #2 (Well 11): 40" Lag 1
Pump #3 (Well 3R): 38" Lag 2

The water supply and distribution components are illustrated on the attached aerial map.

F. System Capacity Measurements

The flow rate from the wells was measured using the installed McCrometer meter. In
addition, a Fuiji Portaflow X meter was installed on the same pipe just upstream of the
meter. However, due to air within the pipe, a consistent reading could not be obtained at
all flows. Therefore, the McCrometer meter was presumed to be the more accurate
meter, being new and installed properly in the pipe.

Prior to the date of the beneficial use exam, the wells had been run continuously for
approximately 2 weeks at a total flow rate of about 550 gpm, which was less than the
total well capacity because the pump speed was set at 80% of maximum. During this
period, water was being delivered directly to the pond and through the snowmelting
systems. Beneficial use within the pond was occurring during this period.

On the date of the exam, the wells were turned of at 7:30 am. However, by 10:30 am
the wells had not recovered to their previously artesian condition.
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F.1. Condition #1: All water to pond.

Under this condition, the flow capacity of the 8" pipe greatly exceeds the capacity of the
wells due to the large elevation drop from the box to the pond; hence the valves at the
pond and at the main manifold must be throttled to keep the pipe and box full, and the
flow meter operating properly. When activated, the wells initially discharged 790 gpm,
which declined slowly as the drawdown in the wells increased, as follows:

Time Flow

11:40 All wells at full speed
11:44 790 gpm

11:49 750 gpm

12:16 690 gpm

12:19 710 gpm

12:33 680 gpm

13:00 665 gpm

From 12:34 to 12:44 a 10-minute totalizer reading was taken and the average flow found
to be 663 gpm. From this test it can be concluded that the initial capacity of the well field
is 790 gpm (1.76 cfs) and the sustained capacity is 663 gpm (1.48 cfs). Although not
confirmed by a test, the length of the transient period before the sustained capacity is
reached is likely fo be much longer if the wells have not been pumped recently and are
flowing under artesian pressure when the pumps are started. The diversion rate on the
water right should recognize the initial capacity so that the transient period is covered
and does not resuit in a violation of the diversion rate.

F.2. Condition #2: All water to snowmelting

The valve at the pond was closed and all water was directed to the snowmelting system.
It was confirmed that the capacity of the snowmelting system with all zones operating
greatly exceeds the output of the wells, and the tailpipe valves needed to be throitled to
the nearly closed position in order to maintain a water level in the collector box. The
valves were initially throttled to about % closed, which resulted in a flow from the wells of
620 gpm. With the valves throttled to nearly closed, the pumps reduced speed further
and the flow rate to the snowmelting system was approximately 470 gpm.

G. Verification of Beneficial use Prior to Proof Date

Heated water was being used in the recreational pool/spa facility for at least two weeks
prior to the beneficial use examination. Water has been used for space heating for
several years from the artesian wells. Therefore beneficial use of these two components
of the water right appears to be confirmed.

Beneficial use for snowmelting prior to the proof date is more difficult to confirm.
Anecdotal information from the overseer of the property, who lives on the site, indicates
that at least some snowfall was received during the first few weeks of October. Weather
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data was researched for all known weather stations around the site which may be
representative of the site and which specifically include snowfall data. These stations
include: 1) the two nearest NRCS Snotel sites — Dollarhide Summit, Hyndman Peak,
and Chocolate Gulch; 2) the NWS weather station at the Hailey airport; and 3) the
Agrimet station at Picabo, which is the only Agrimet station to have a snow pillow
instrument.

The data from these stations is provided in Appendix B. A summary of the findings are
as follows:

NRCS Snotel site at Dollarhide Summit
Elevation 8420
12” of snowfall occurred 10/4-10/5
9” of snowfall occurred 10/13-10/14

NRCS Snotel site at Hyndman Peak
Elevation 7440
5" of snowfall 10/4-10/5
4" of snowfall 10/13-10/14

NRCS Snotel site at Chocolate Gulch
Elevation 6440
Rainfall 10/4-10/5 and 10/13-10/15, no snow accumulation

NWS Station at Hailey airport
Elevation 5312
10/3 —Rain
10/4 — Rain, Snow
10/5 — Rain, Snow
10/13 — Rain
10/14 - Rain
No precipitation accumulation indicated

Agrimet Picabo Station
Elevation 4900
Snow water equivalent is reported from the snow pillow data.
Snowfall indicated on 10/3-10/4 (0.16” SWE), 10/11-10/13 (0.15” SWE), and
10/16-10/18 (0.12" SWE)

In summary, it appears that weather systems passed through the area on 10/3-10/5 and
10/13-10/14, and perhaps a third storm passed through the south valley on 10/16-10/18.

Elevation of the subject property is approximately 5630 feet. The Hailey station is similar
in elevation to the subject property and is perhaps the most representative station. The
Dollarhide and Hyndman sites are located at high elevations and therefore the snowfall
will be overestimated in comparison to the subject property. The Chocolate Guich
station is higher in elevation but recorded only rainfall. In contrast, the Picabo station is
lower in elevation but recorded significant snowfall.
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The conclusion of this data evaluation is that storms producing both rainfall and snowfall
moved through the area twice in October before the proof date of 37-8205. It may be
reasonable to assume that snowfall did occur at the project site during these storms. At
the time of the first storm (10/3-10/5), the snowmelting system was not fully complete —
only one or two zones were operating. At the time of the second storm (10/13-10/14),
the snowmelting system was complete and all zones were operating.

The Department will need to make a decision as to whether or not the beneficial use of
snowmelting occurred. 1t is the opinion of the fiéld examiner that it is reasonable to
assume that some small amount of snowmelting occurred, and the benefit of the doubt
should be given to the rightholder.

The calculations of diversion rate and annual volume described in Sections H and |
assume that snowmelting will be included as a beneficial use. If the Department decides
not to include snowmelting in the license, then the amounts would be reduced
accordingly.

H. Diversion Rate Calculation

The peak diversion rate to be licensed for each of the beneficial uses should be based
on the maximum flow rate required under conservatively high short-term demand
conditions, but the total licensed rate should be limited to the system capacity of 1.76
cfs. Refer to the engineering report for more information on this calculation and
justification of the assumptions made for each use. Pond heat losses were calculated
using the GeoHeat center spreadsheet tool. Snowmelting flow requirements were based
on Lund (2000). Residential heating requirements were based on the IDWR
spreadsheet tool developed for this purpose. Minor updates in climatic parameters have
been made and the updated spreadsheets are provided in Appendix C.

The surface area of the pond / spa was calculated from the 2006 aerial phofo to be 1.17
acres. Areas of the snowmelting zones were calculated based on the survey site plan
and topographic map described in the engineering report, and roadway widths were
spot-checked by field measurements to ensure that the areas were accurate. The width
of the roadmix placed over the radiator pipes ranged from 16 feet to 21 feet. The
snowmelting area includes a pathway leading to the terrace, and the terrace itself. This
path was designed to be 5 feet wide but was actually built as 8 feet to 11 feet wide. A
tabulation of areas is provided in Table 2.




Beneficial Use Report for Permit 37-8205
Brockway Engineering, PLLC

Table 1. Snowmelting zone areas.

Zaone Area (fi2)
1 6,592
2 3,927
3A 4773
3B 2,944
4A 5,840
4B 4,860
4C 4,220
Path & Terrace 5,666
TOTAL 38,922

10/16/09 - REVISED 12/30/09 8

Two residences are being served by the geothermal system. One residence is the
caretakers house, with a footprint of approximately 888 ft% The other is a bath house of
approximately 507 sq. ft. Both of these structures are single-story and poorly-built with

poor insulation value.

Table 3 shows the required diversion rates based on the spreadsheet calculations, and a
brief summary of the assumptions made. The sum of the diversion raies in Table 3 is
2.23 cfs, but tota! diversion rate should be limited to the transient capacity of the well

supply sources, or 1.76 cfs.

Table 3. Summary of calculated diversion rate requirements.

Comments { assumptions

Maintain 85F in pond, January conditions,
average wind velocity, 80% exceedance
level of minimum January temperature

January conditions, 90% exceedance level
daily snowfall occurring over 4 hours, snow
density 0.1, average wind speed, effluent
temperature 70F

Use Peak
Requirement
Heated pond / spa 622 gpm
(1.39 cfs)
Snowmelting system 382 gpm
(0.85 cfs)
Residential heating 14.4 gpm
(Q.032 cfs)

888 sq. fi. residence and 507 sq. ft. bath
house, single-story, poor efficiency, inside
temperature 72F

I. Annual Diversion Volume Calculation

The annual diversion volume requirement for each beneficial use was not addressed in
the engineering report, and so the calculation methodalogy is described here.
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1.1. Heated pond/spa

The annual diversion volume to be licensed is the amount needed on an annual basis to .
maintain the target pond temperature of 85F under assumed climatic conditions. [t is
assumed that the flow to the pond will be regulated in order to maintain the pond
temperature near this target value.

To make this calculation, a monthly analysis of pond heat losses and flow requirement
was made using average values of temperature, relative humidity, and wind speed at the
Hailey 3NNW station. Since the licensed diversion volume must be large enough to
cover years with demand higher than average, an argument could be made for using
something more conservative than average monthly climatic data. However, a cursory
sensitivity analysis with the heat loss calculations shows that the heat balance can be
maintained even under more extreme conditions with only 2 to 3 degrees drop in pond
temperature, which cannot be discerned by a human swimmer. Therefore, the use of
average values is reasonable. The calculations are shown in Appendix C.

Temperature data was obtained from the Western Regional Climate Center (WRCC) for
the NWS station Hailey 3NNW. Data on wind speed is also compiled by WRCC but
reflects data collected at the Hailey airport AWOS station. Relative humidity data for a

~7 7~ 7~ “long period of record at Hailey was niot found; however, average monthly data from the-— -~ ——~

NCDC for Boise was assumed to be applicable to Hailey. The pond heat loss
calculation is very insensitive to humidity level, so the lack of site-specific data is not
crucial.

The total annual volume requirement for the pond / spa is 819.9 acre feet.

1.2 Snowmelting system

The snowmelting system will operate at a fixed flow rate. The tailpipe valves will be set
so that the flow rate is approximately 364 gpm, the maximum that would be required to
melt the design snowfall event. The system flow cannot feasibly be adjusted to exactly
match the heat requirement of the many snowstorms that will occur over a given year.
Instead, the system will likely be turned on whenever snowmelting is required, and
turned off whenever the snowfall ceases or snowmelting is no longer required. Given
this method of operation, the annual volume that should be licensed is best calculated by
estimating a conservatively high number of days each year that the system will be
operated.

The number of days of snowfall for each month is not readily available for the Hailey
3NNW station. However, daily snowfall data is available at the the NRCS snotel sites at
Hyndman and Dollarhide Summit, located 16.5 miles and 12.8 miles, respectively, from
the project site. This data was analyzed and a frequency analysis performed. Both data
sets exhibited a probability distribution with bi-modal characteristics and could not be
fitted with a standard probability distribution; therefore frequencies were determined by
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RESIDENTIAL SPACE HEATING/COOLING REQUIREMENTS FOR COLD OR GEOTHERMAL SOURCES

Worksheet created by Cindy Hodges, 11/93,

Project: SUN VALLEY LAND & MINERALS
Data entered by: C. G. Brockway
Exam Date: 10/13/09 House 888 sq ft
File No: 37-8205 House 0sqft
Computations for: Heating Employee house 0sqft
Bathhouse 507 sq fi
Other 0 sqft
REQUIRED DATA: Total 1395 sq ft
Area of livable floor space, A2 (A) 1395
2 story? (N=1, Y=2) |
House efficiency factor (¢) * I.11
Inside design temperature (T1) 72
Average outside temperature (To) ** -1.7
Source temperature, degrees F (S) 124.7
Heating/cooling days per season (D} 273
Hours/day system operates (H) 24

L R R T T

* e values are as follows:
0.28 Best energy efficiency - extra insulation, cauiked and
weatherstripped, with storm windows and doors
0.44 Better energy efficiency - standard insulation, caulked and
weatherstripped, with storm windows and/or doors
0.67 Average residence - standard insulation, no weatherproofing
but with storm windows or double panes
1.11 Poor energy efficiency - minimal insulation, no weatherproofing
or storm windows (older homes, shops or greenhouses)
** Suggested average outside temperatures:

WINTER SUMMER
4 deg F Boise 80 deg F Boise
6 deg F Grand View 90 deg F Grand View
-8 deg F Cascade 70 deg F Cascade

AR TR R oOkok ok ko ok ok

CALCULATED DATA:

DESIGN HEAT LOAD (BTU/hr required)
Formula: E={ex (Ti-To)] A

Applies factor of 0.8 for two-story dwelling

E= 114,121 BTU/hour

TEMPERATURE DROP ACROSS SYSTEM
Formula: Ts=0.3x{S - Ti}

Ts= 15.31 degrees F

FLOW RATE REQUIRED (at given source temperature)
Formula: Q= E/{500x Ts) x 448.8

Q= 0.032 cfs
14.4 gpm

DIVERTED VOLUME OVER SEASON
Formula: Vdiv=0Q x D x H/24 x 1.9835

Vdiv= 17.4 AFA
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