MEMORANDUM

Date: December 11, 2013

To: Water Right File 37-22334
From: med|

Re: license rate & volume

| was asked to provide quick additional review/check on the rate and volume recommended by the
examiner.

Rate
The field examiner recommended a rate based on the pump curve rather than the rate of water that the
heat exchangers could accept. The production well pump is capable of more than the permit authorized.

The examiner mentioned the design rate for the system was approximately 100 gpm (~0.22 cfs). |

assumed that this design rate was for the open loop on the well side of the heat exchangers, not the rate
for the closed loops on the building side.

Volume

The examiner provides period-of-record, pump-motor hours and | used that run-time to estimate the
beneficial volume.

| assumed that the Flahertys were the residents during the 5 year, period-of-record, and that the system
was not significantly altered during that time. Therefore, the system response and occupant response to
the weather is represented by the run-time.

The KSUN station is a nearby weather station. | pulled HDD (Heating Degree Day) and CDD (Cooling
Degree Day) from weatherunderground for this site. (This website is capable of calculating HDD and
CDD based on user selected dates.) |selected by the dates of the periods when the system was
running.

According to the examiner, the HVAC system ran 12623 hours from 2009 to 2013.
The total HDD for the period-of-record was 25322. The total CDD for the period-of-record was 1153.
Obviously the heating season is dominant but occasional cooling is needed

To check the volume, | set up a simple ratio of degree days to run-time.
During the broken chain of run-time days, 25322 HDD and 1153 CDD or a total 0f26475 anyDD required

climate control. That reduces to 0.476 run-time hour per anyDD. (12623 run-time hours / 26475 anyDD
=0.476)

The weather was not extreme in the period of record years and IDWR can allow for extreme weather.
A review of the DD data for Ketchum RS gives 10268.5 as the maximum HDD in 1982.

If they system runs ~ 0.476 hr per anyDD then for an extreme HDD season then | expect the system to
run 4895.912 hr (= 0.476 hr/anyDD x 10268.5 HDD).

The system uses 100 gpm or 6000 gph. (This is less than the examiner recommended.) For a run-time
of 4895.912 hours, it could be expected to use 29,375,473 gal or 90 AF in heating in during an extreme
heating demand year. But what about cooling?

An extreme cooling use year would not occur in the same year as an extreme heating use year. In an



extreme heating year the cooling season would be shorter. But even the extreme heating years had
some CDD. | found that there were 80-100 CDD at Ketchum RS during years with extremely high HDDs.
I added 100 CDD to the extreme HDD and calculated again.

100 CDD + 10268.5 HDD = 10368.5 anyDD. 0.476 hr/anyDD x 10368.5 anyDD = 4943.59 hr run time.
Using 100 gpm, that's 296,61,547 gal or 91.0 AF.

The examiner used his judgment to recommend 92 AF based on 25% above his calculations. 1 used a
quick but rough method based on some assumptions about the system and some easily retrieved
weather data to arrive at a similar volume.



HDD CDD
2009 3262 66
2010 7932 150
2011 8272 180
2012 4624 322
1232 435 -total run hr given

2013

25322 HDD total KSUN

1153 CDD total KSUN

-climate adj needed

_hrper DD _hrper DD

info from jsta 104845

10268.5 extreme HDD , 10368.5 xHDD+CDD

100;CDD in ext HDD yr

| 4895.912_'hr per extreme yr 4943.591 xHDD+CDD hr per yr

60/min/hr 60 min/hr

_190El[min__ 325851.4 100 gal/min 325851.4 =constant gal/AF

29375473'gal per extreme yr 90._1499 29661547 91.02782 AF




Monthly Heating Degree Days, KETCHUM RANGER STN, IDAHO
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Base Temperature = 65 F

File last updated on Apr 4, 2013
*** Note *** Provisional Data *** After Year/Month 201304
a = | day missing, b = 2 days missing, c = 3 days, ..etc..,
z =26 or more days missing, A = Accumulations present
Long-term means based on columns; thus, the monthly row may not
sum (or average) to the long-term annual value.
Months with 5 missing days or less use mean for missing day(s)
Individual Months not used for annual or monthly statistics if more than 5 days are missing.
Individual Years not used for annual statistics if any month in that year has more than 5 days missing.
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Monthly Heating Degree Days, KETCHUM RANGER STN, IDAHO

2011 1427.50
2012 1377.00
2013 1539.00

MEAN 1447.27

SD. 11229
SKEW  0.30
MAX 1741.00
MIN 1176.00
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YRS 40

http://www.wrcc.dri.edu/cgi-bin/cliMONthdd.pl?1d4845
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Weather History for Hailey, ID | Weather Underground

Weather History for Hailey, ID

April 1, 2013 through September 1, 2013
April 1, 2013 through September 1, 2013

April 1 2013 -TO- September 1 2013

Daily Weekly Monthly Custom

Max Avg Min
Temperature
Max Temperature 98 °F 73 °F 37 °F
Mean Temperature 78 °F 60 °F 31 °F
Min Temperature 64 °F 46 °F 21 °F
Degree Days
Heating Degree Days (base 65) 34 8 0
Cooling Degree Days (base 65) 14 3 0
Growing Degree Days (base 50) 28 12 0
Dew Point
Dew Point 64 °F 35 °F 1°F
Precipitation
Precipitation 0.00in 0.00in 0.00 in
Snowdepth - - -
Wind
Wind 29 mph 8 mph 0 mph
Gust Wind 40 mph 20 mph 12 mph
Sea Level Pressure
Sea Level Pressure 30.83in 30.07 in 29.53in

Page 1 of 8

Sum

1232
435
1782

0.00 in

http://www.wunderground.com/history/airport/KSUN/2013/4/ 1/CustomHistory.html?day... 12/10/2013



Weather History for Hailey, ID | Weather Underground

Weather History for Hailey, ID

January 1, 2012 through October 1, 2012
January 1, 2012 through October 1, 2012

January 1 2012  -TO-'October

Daily Weekly Monthly Custom

Max
Temperature
Max Temperature 93 °F
Mean Temperature 76 °F
Min Temperature 62 °F
Degree Days
Heating Degree Days (base 65) 52
Cooling Degree Days (base 65) 11
Growing Degree Days (base 50) 26
Dew Point
Dew Point 64 °F
Precipitation
Precipitation 0.00 in
Snowdepth .
Wind
Wind 31 mph
Gust Wind 52 mph
Sea Level Pressure
Sea Level Pressure 31.00 in

1 2012

Avg
61 °F
49 °F

37 °F

17

30 °F

0.00 in

8 mph

20 mph

30.06 in

Min
23 °F

14 °F
3°F

-6 °F

0.00in
0 mph
9 mph

28.72in

Page 1 of 12

Sum

4624
322
2036

0.00 in

http://www.wunderground.com/history/airport/KSUN/2012/1/ 1/CustomHistory.html?day... 12/10/2013
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Weather History for Hailey, ID

January 1, 2011 through December 31, 2011
January 1, 2011 through December 31, 2011

January 1 2011 -TO - December 31 2011

Daily Weekly Monthly Custom

Max Avg Min Sum
Temperature
Max Temperature 91 °F 53 °F 10 °F
Mean Temperature 76 °F 43 °F 2°F
Min Temperature 62 °F 32 °F -7 °F
Degree Days
Heating Degree Days (base 65) 64 23 0 8272
Cooling Degree Days (base 65) 10 0 0 180
Growing Degree Days (base 50) 26 5 0 1697
Dew Point
Dew Point 61 °F 28 °F -15 °F
Precipitation
Precipitation 0.01in 0.00in 0.00 in 0.01in
Snowdepth - - - -
Wind
Wind 31 mph 7 mph 0 mph
Gust Wind 46 mph 19 mph 9 mph
Sea Level Pressure
Sea Level Pressure 30.68 in 30.05 in 29.41in

http://www.wunderground.com/history/airport/KSUN/2011/1/ 1/CustomHistory.html?day... 12/10/2013



Weather History for Hailey, ID | Weather Underground

Weather History for Hailey, ID

January 1, 2010 through December 31, 2010
January 1, 2010 through December 31, 2010

January 1 2010 | -TO- December
Daily Weekly Monthly Custom
Max

Temperature

Max Temperature 91 °F

Mean Temperature 73 °F

Min Temperature 62 °F
Degree Days

Heating Degree Days (base 65) 66

Cooling Degree Days (base 65) 8

Growing Degree Days (base 50) 23
Dew Point

Dew Point 61 °F
Precipitation

Precipitation 0.00 in

Snowdepth -
Wind

Wind 29 mph

Gust Wind 41 mph
Sea Level Pressure

Sea Level Pressure 30.61 in

31 2010

Avg
54 °F
44 °F

34 °F

22

28 °F

0.00 in

8 mph

19 mph

30.03in

Min
6 °F

-2°F
-9 °F

-26 °F
0.00 in
0 mph
9 mph

28.96 in

Page 1 of 15

Sum

7932
150
1505

0.00 in

http://www.wunderground.com/history/airport/KSUN/2010/1/ 1/CustomHistory.html?day... 12/10/2013
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Weather History for Hailey, ID

August 10, 2009 through December 31, 2009
August 10, 2009 through December 31, 2009

Daily Weekly

Temperature
Max Temperature
Mean Temperature
Min Temperature

Degree Days
Heating Degree Days (base 65)
Cooling Degree Days (base 65)
Growing Degree Days (base 50)

Dew Point

Dew Point

Precipitation

Precipitation

Snowdepth

Wind
Wind

Gust Wind
Sea Level Pressure

Sea Level Pressure

- TO - December

Max

93 °F

73 °F

59 °F

62

23

63 °F

0.00 in

108 mph

37 mph

30.50 in

31 2009

Avg
54 °F
43 °F

32 °F

23

26 °F

0.00in

7 mph

19 mph

30.08 in

Min
8 °F

3°F
-5 °F

-11 °F
0.00 in
0 mph
9 mph

28.95in

Page 1 of 7

Sum

3262
66
698

0.00 in

http://www.wunderground.com/history/airport/KSUN/2009/8/ 10/CustomHistory.html?da... 12/10/2013



