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WATER RES
O,
MEMORANDUM WESTERN REqons

DATE: November 16, 2016
TO: Patrick Kelly, IDWR
FROM: Christian R. Petrich, Ph.D., P.E., P.G.

CC: Chris Bromley, McHugh-Bromley, PLLC
Brad Wilson, Bogus Basin

RE: Beneficial Use Field Report, Permit 65-13382

Permit 65-13382, listed under the name of Bogus Basin Recreational Association, Inc.
(referred to hereinafter as “Bogus Basin™) authorized the development of 0.34 cfs for
snowmaking purposes (a commercial use) from November 1 through March 31 with a
May 7, 1992 priority date. IDWR conducted a field exam to document the development
of Permit 65-13382 on August 19, 2016. The Beneficial Use Field Report (“Field Report”)
recommends licensing the permit with a maximum instantaneous diversion rate of 0.34
cfs (approximately 153 gpm) and a maximum annual volume of 5.5 acre-feet (AF).

The purpose of this memorandum is to demonstrate that Bogus Basin

1. Developed the water-system infrastructure during the permit development period
to divert an annual volume greater than 5.5 AF; and

2. Reasonably anticipates the need to divert a greater volume during low-snow
years.

Infrastructure

Infrastructure available for snowmaking operations that Bogus Basin has purchased or
constructed includes the following:

1. Five snowmaking machines with (according to the Field Report) the capacity to
use between 0.15 and 1.65 cfs. The license recommendation of 0.34 cfs is
consistent with the original application and subsequent permit.

2. Water for snowmaking operations can be accessed via an outlet and valve at the
Bogus Creek culvert, the 250,000 gallon storage reservair, or other points.

3. The culvert upstream of the direct-use connection, with a diameter of
approximately 4 feet and a length of approximately 150 feet, has a capacity to
store a volume of approximately 14,000 gallons (Table 1).
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4. A settling pond located upstream of the pump house (and upstream of the direct-
use connection), with a diameter of approximately 50 feet and a depth of 10
approximately feet, represents a storage volume of approximately 147,000
gallons (Table 1).

5. A 7,000-gailon “clear well” located near the sand filtration system.

6. A 12,000-gallon above-ground storage tank connected to the water system
between the well and sand filtration system.

7. Combined, the culvert, settling pond, clear well, and 12,000-gallon above-ground
tank represent a storage volume of 0.55 AF (Table 1).

Snowmaking Storage

Storage Vﬂ;:;f"’ S
Culvert® 14,000 0.043
Settling pond® 147,000 0.451
Clear well® 7,000 0.021
Lower storage tank™® 12,000 0.037
180,000 0.55

Flow rate needed to fill storage in 24-hour period (cfs) 0.28

Notes

{1) values are rounded

{2) Based on 48-inch diameter and approxmate 150-foot length

(3}Based on diameter of approximately 50 feet and assumed depth of 10 feet
{4) As reparted by Bogus Basin personnel

Table 1. Snowmaking storage.

In addition, Bogus Basin uses a 250,000-gallon reservoir near the Pioneer Lodge for
water storage. While a portion of this storage is dedicated for domestic uses, a portion is
available for snowmaking purposes. Overall storage available for snowmaking,
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depending on current or anticipated domestic uses from the storage reservoir, might be
approximately 100,000 gallons (0.31 AF).”

The Field Report for Permit 65-13381 lists an annual volume based on an assumed daily
refill of a 10,000-gallon tank for 151 days. Using this same general approach for Permit
65-13382, a daily refill of 0.55 AF (Table 1) for 60 days (e.g., November and December)
would result in an annual volume of 33 AF (Table 2). A volume of 32 AF would be
consistent with the proposed annual volume under Permit 65-13466.

Annual-Volume Scenarios

Annual Volume Volume per

Season (AF)
One storage refill per day for 60 days 33.1
One storage refill per day for 30 days and 1/2 storage 33.1

refill per day for 60 days

One snowrnaker operating at a rate of 0.19 cfs for 60
days, 24 hours/day, or for 30 days at 24 hours/day and 226
60 days at 12 hours/day

Two snowmakers operating 90 days, 13 hours/day at a

combined rate of 0.34 cfs 32.9

Table 2. Annual volume scenarios.

In practice, it is conceivable that snowmaking could occur on a continuous basis in
November and early December (e.g., 6 weeks), and then occur on an as-needed basis in
late December through February. A scenario like this (i.e., one storage refill per day for
30 days and half of a storage refill for 60 days) would also result in an annual volume of
33 AF.

Bogus Basin also has the capacity to use Bogus Creek water directly for snowmaking
(i.e., without storage). [n this case, one snowmaker operating continuously at a rate of

! The Field Report lists a pumping capacity of 0.08 cfs (~36 gpm) from the pumphouse to the upper
reservoir. Bogus personne! report that the maximum fiow rate from the pumphouse to the upper
reservoir is approximatley 50 gpm (0.11 cfs). Based on these two flow estimates, the daily refill in the
upper reservoir ranges from approximately 52,000 to 72,000 gallons, or 0.16 to 0.22 AF. A portion of
the flow rate and daily storage is dedicated to domestic uses.
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0.19 cfs for 60 days (or for 30 days at 24 hours/day and 60 days at 12 hours/day) would
represent an annual volume of 22.6 AF. Two snowmakers operating 90 days for 12
hours per day at a combined rate of 0.34 cfs would represent an annual volume of 30.3
AF. Five snowmakers operating on a consistent basis could use substantially more than
32 AF per year.

Each of these snowmaking scenarios are based on combined assumptions of poor
snowpack, sufficiently low temperatures for snowmaking operations, and water
availability. Given this combination of conditions, even if infrequent, it is conceivable that
Bogus Basin couid use up to approximately 33 AF during a winter season under water
right 65-13382.

The second aspect of determining annual volume is one of need. Bogus Basin currently
has the capacity to deliver artificial snow to approximately 45.1 acres (Field Report). The
use of one acre-foot of water per ski-run acre is used as a general rule of thumb as the
“‘duty” of water for snowmaking operations in the intermountain west (Attachment A).
This application could represent multiple snowmaking events: snowmaking would be
used to create an initial base, and then artificial snow would be added as the initial base
is either skied off or partially meits during the day.

With this application rate, a 32-AF annual volume could easily be utilized on the 45.1-
acre area on which Bogus Basin is able to make snow. Some of the authorized acres
would receive less than one AF per acre; some areas with higher skier traffic may receive
more than one AF per acre.

The level of snowmaking needed to use 32 AF may occur on a very infrequent basis.
However, one year in which extensive snowmaking would have been required is 1977.
The snow water equivalent (SWE) at Bogus Basin was 20% of normal January §, 1977
(Table 3a and 3b). The SWE was 14% of normal at the end of January, and 23% of
normal at the end of February. The snowpack has not been this low since 1977.

In summary, the need for snowmaking varies from year to year, as do conditions enabling
the use of snowmaking equipment. Licensing a commercial right for snowmaking
diversion and storage may be difficult because conditions requiring — and allowing - the
full use of snowmaking equipment and infrastructure may be infrequent, and may not
occur during a permit development pericd. However, Bogus Basin has constructed the
infrastructure and storage to use 32 AF for snowmaking purposes under Permit 65-13382
{although use of this volume would occur under certain conditions, e.g. low snowpack,
temperatures amenable to snowmaking, and sufficient water supply). Given the
infrastructure that Bogus Basin has constructed for snowmaking purposes, | propose that
Permit 65-13382 be licensed with a 32-AF volume limit (consistent with Permit 65-
13466).
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Historical Snow Water Equivalents (Part 1: 1944-1980)

Jan 1st Half Feb 1st Half Mar 1st Half
e Snow |Percent Snow |Percent Snow [Percent |
Snow | Water of Snow | Water of Snow | Water of
Yaar, Data | Depth |Equiva-| Normal | Date | Depth |Equive-| Normal | Date |Depth |Equiva-| Normal
{in) lent {1981- {in) lent (1981- {in) lant (1881-
fin} 2010) {in} 2010) {in} 2010}
144 | 30-Dec 8 47 55% 3tdan 24 48 29% 28-Feb 44 ns 54%
945 2-Jan 32 67 78% 29-Jan 33 87 53% 28-Feb 59 B B85%
%946 4-Jan 57 B BE% 4-Feb 78 252 B4% 5-Mar 23 a2 150%:
.47 8-Jan 40 27 ®a% 2-Fab 58 B 88% 28-Feb 52 8BS a7%
048 7-Jan a7 87 R% 3-Feb 38 0 8T 3-Mar 55 u7 89%
849 | 3tDec 51 -] 74% 3tdan 51 73 0VE% +Mar 84 295 139%
V50 | 3+Dec 28 83 73% 2-Feb 52 B3 8% 27-Feb 57 75 82%
1851 | 29-Dec a2 8 83% 29-Jan 81 B3 2% 3-Mar 72 25 7%
152 | 28-Dec 83 7.1 B8% +Feb 81 257 B7% 28-Feb 2] a0 “re
W53 | 30-Dec 32 87 V% 3+Jan 55 215 <i: 27-Feb 85 222 04%
254 | 30-Dec 32 82 95% 30-Jan 53 B 28% 28-Feb 57 208 98%
855 t+Jan k3] 52 B80% 29.Jan x| 83 514 28-Feb 45 13 5384
058 | 30:-Dec a8 r2 H2% 2-Feb 86 B2 17% *Mar -1 245 5%
V57 | 28-Dec 29 8.8 02% +Feb 82 5.3 83% +Mar 86 215 0%
158 | 30-Dec 48 B7 8% 2-Feb 87 20 122% 28-Feb 8a 237 Nt
B°50 2-Jan 20 42 49% 30-Jan a7 87 59% 28-Feb 48 “B 868%
|60 | 30-Dec 20 38 A4% 3tJdan 37 2.8 80% 28-Feb 58 73 8F%
861 | 30-Dec 26 73 85% +Feb N 78 48% IMar a7 h<l:] 85%
862 3-Jan 44 ns BT 3%Jan 53 8.5 0rh 2-Mar 72 215 VT
®63 | 3t+Dec 0 25 29% 4-Feb 24 8.2 50% +Mar 28 8.5 45%
1264 | 3tDec 29 7 8t 2-Fab 60 7 84% 28-Feb 51 7.2 k0
B85 | 3tDec 55 u2 B5% 30-Jan as 282 72% 4-Mar 77 275 8%
1688 | 3+Dec 28 5 58% +Feb a8 fn2 a8% 2-Mar 81 u3 7%
1887 | 28-Dec 20 77 80% 2-Feb 57 B2 1% tMar 64 202 85%
088 2-lan B a3 8% 2.Feb 33 7.8 A48% +Mar 32 06 5%
1169 B-Jan a1 s BT% 4.Feb B3 275 B8% 4-Mar 84 205 18%
270 2-Jan 31 85 89% 30-Jan B85 23 1o% 27-Feb a9 263 23%
B71 | 28-Dec 54 %7 BI% +Feb 70 2683 BO% tMar a1 2956 18%
B72 | 30-Dec &5 -] 22% 28-Jan 23 3 hoac 29-Feb a7 342 BF
o723 2-Jan 26 75 87% 3tJan 40 nz 706 2-Mar 48 5.2 Tt
074 3-dJan 58 Bs 21% 1+Feb 88 217 V2% 28-Feb 74 275 ©Z9%
875 B-Jan 42 n3 B 30-Jan 48 72 05% 4-Mar 87 22 0I3%
€76 | 30-Dec 30 75 B87% 29.Jan 54 B3 99% 3-Mar a5 217 V2%
877 | 5-dan “ 17 20% 28-Jan " 23 Hi 28-Feb 23 48 23%
978 | 29-Dec 26 7.5 B7% 30-Jan 55 B3 09% 27-Feb 73 253 0%
B79 | 28-Dec 20 52 80% 29-Jan 40 0 8% 27-Feb 1 75 82%
280 | 28-Dec 33 83 7% 2-Feb 50 %8 96% 28-Feb 82 222 04%

Table 3a. Snow water equivalents (Part 1: 1944-1980).
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0 b 98 i
Jan st Halt Fab 18t Half Mar st Half
ator Snow |Parcant “Snow |Percent Snow |Percent
Snow | Water of Snow | Water of Snow | Water of
Year Date |Depth |Equiva-| Normal | Date |Depth |Equiva-| Normal | Date Depth |Equiva-| Normal

{in) lent {1981- {in) lent {1981- tin) lent (1981

{in} 20M} {in} 201%) {in) 2010}

281 | 20-Dec k-] 5 58% 3-Feb 29 a8 49% 2-Mar 23 23 44%
©v82 | 20-Dec 38 85 28% 29-Jan 88 97 0% +Mar 81 225 108%
983 | 29-Dec 57 BB B4% 27-dan &6 22 B4% 28-Feb o0 M We%
%64 | 30-Dec a1 BE 215% 30-Jan 58 203 4% +Mar 75 2683 23%
1285 | 27-Dec 48 L3 72% 27-dJan 49 Ba nN2% 28-Feb 62 22 10I%
B88 | 30-Dec a0 a7 0 268-Jan 37 r2 74% 3-Mar 81 24 mn%
987 | 30-Dec L] 35 40 29-Jan 28 8.2 8% 28-Feb 41 11n7 55%
588 | 28-Dec 3 a5 4T% 2-Feb 44 2 88% +Mar 38 za 80%
1¥Eg | 29-Dec 50 B2 53% +Feb 63 202 23% 2-Mar 78 253 8%
BH0 | 27-Dec g 2 23% Atdan 34 73 45% +Mar 47 “ 66%
891 | 28-Dec 27 52 50% 3tJan 31 8.2 58% 27-Feb 31 05 49%
B2 | 3+0ec 23 53 82% 3tJan 28 a2 50% 27-Feb 40 ©ve 5t
283 | 3+Dec 47 22 H2% t+Feb L:14] ;] 0% +Mar [-:] 228 0V7%
1894 | 30-Dec 24 85 768% 2-Fab ar u7 77% +Mar 82 203 25%
095 2-Jan 45 % 74% 2-Feb 47 B 0% +Mar 52 2086 97%
1888 2-Jan 7 48 56% 3tdan 83 B 298% 2-Mar 48 7 B80%
1887 4-Jan 84 222 258% 30-Jan 85 271 B5% +Mar 78 29.1 B7%
088 8-Jan 27 7.2 B4% 2-Feb a2 a7 M% +Meay 259 122%
960 | 3t+Dec 45 n2 53% 3-Feb 74 223 B6% +Mar 01 337 158%
2000 | 3+Dec 23 6.8 79% 3-Feb 53 Bn7 @i 3-Mar 77 247 8%
2001 3-Jan 42 ne Rs5% 2-Feb 49 B7 28% +May 7 B80%
2002 | 27-Dec 55 B2 212% 4-Feb &4 225 7% 26-Feb 68 247 16%
2003 | 28-Dec an 7.5 B7% +Feb 32 22 74% 2-Mar 48 B 75%
2004 | 3tDec 50 = uo% 5-Feb 70 23 “o% 28-Fab 78 263 23%
2005 | 31Dec k] 2.8 % 3tJan 34 85 58% 2.Mar 44 6.8 85%
2006 | 3+Dec 32 10 1B8% 3tJan 84 2% 8% 26-Feb a1 22 03%
2007 tJan 32 B.5 89% 3tJan 38 22 T4% +Mar 69 7 a0%
2008 | 3t+Dec 38 7.7 90% 2-Feb 85 B7 02% 28-Feb 68 23 0B%
2002 | 3t+Dec 40 8.8 14% +Feb 40 3.5 82% 28-Feb 45 -1 70%
2010 | 29-Dec 28 58 87% 30-Jan 50 17 B4% 25-Feb 58 w2 3.
200 2-Jan 53 L3 BI% +Feb 57 8% 28-Fab 51 7 BO%
202 | 3t+Dsc n 3 35% 28-Jan 45 ul 87% +Mar 55 B3 72%
200 | 3tDec k-] 43 50% 2%8-Jan 3z a2 50% 28-Feb 40 08 516
201 | 3t+Dec B 4.7 55% 3tJan 27 65 40% 28-Feb 42 o7 B4%
2015 | 3tDec a8 o 1B% 30-Jan a5 nz 76 28-Feb 33 e B0%
208 3.Jan 47 7 BO% AtJan 59 75 V7% 28-Feb 55 202 95%;

(NRCS data collected from Bogus Basin SNOTEL site).
Table 3b. Snow water equivalents (Part 2: 1981-2016).
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Attachment A:

Letter from Joseph VanderKelen (SMI SnowMakers, Inc.)
to Brad Wilson (Bogus Basin)
dated October 31, 2016
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