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Operations.  Increase snowpack in the Wind River Range, Wyoming 03/31/2019

Bruce A. BoeWyoming Water Development Office, Attn: Ms. Julie Gondzar

(701) 235-5500Weather Modification LLC(307) 777-7626State of Wyoming

3802 20th Street North6920 Yellowtail Road

58102NDFargo82002WYCheyenne

none~1,247 west-central Wyoming

Up to 10 (ten) remote-controlled ice nucleus generators sited west, southwest, and southeast of the range will be used to seed clouds upwind 
of the range, targeting higher elevations to increase snowpack. The locations of the generators are shown on the attached map.  In any 
seeding event, the generators actually used will be determined by the prevailing wind speed and direction. The number used will depend 
upon the extent of the seedable conditions over the range.  The silver iodide-based seeding agent will be released at a rate of about 25 
grams per hour from each active generator.  Seeding will be guided by an on-site meteorologist, aided by weather observations and 
four-dimensional (x, y, z, t) prognostic numerical models. 
Seeding will occur only when the following conditions are met over the range: (1) the temperature at the 700 mb pressure (approximately 
10,000 ft msl) is less than or equal to -6 degrees C, (2) the wind direction is such that the proper transport of the ice nuclei will occur, from the 
ground-based generators to the target, and (3) liquid water is observed and/or predicted to exist over the range. 

Ms. Erin Fischer

(701) 235-5500Weather Modification LLC

3802 20th Street North

58102NDFargo
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X

Bruce A. Boe

Weather Modification, LLC.

Vice President of Meteorology3802 20th Street North

(701) 235-550011/05/201858102NDFargo



INSTRUCTIONS FOR INITIAL REPORT 
ON WEATHER M ODIFICATION ACTIVITIES 

O ne co m p leted  co p y o f t h is  fo r m  is t o be received  1 0  days *  or m ore p rio r t o  ac t u al m o dif ica t io n  ac t iv i t ies. 
A  N O A A f i le n u m ber w ill  be assig ned b y t he A d m in is t ra to r af ter receip t  o f t he in i t ial rep or t  fo r each  
p rojec t  or  ac t iv i t y . 

A  s u p p le m en tal rep or t  i n  a le t ter for m  referr in g  t o t he ap p ro p ria te N O A A f i le n u m ber m u s t  be m ade t o t he 
A d m in is t ra to r i f  t he “ In i t ial Rep or t ”  is fo u n d to co n tain  an y m aterial inacc u racies, m iss ta te m en ts, an d  
o m issio n s, or i f  t here are c han ges in  p lan s for t he p rojec t  o r ac t iv i t y . 

*For excep t io n s, see Sec t io n s 9 0 8 .4(b) an d (c), Par t  9 0 8  o f Ti t le 1 5 , Co de o f Federal Reg u la t io n s. 

I te m  1 . En ter desig na t io n , i f  an y, u sed b y o pera tor for t he p rojec t  or ac t iv i t y . 

I te m  2 . En ter : (a) Date f i rs t  ac t ual w eat her m o d if ica t io n  ac t iv i t y  is  t o  be u n der taken ; 
(b) Date o n  w h ic h  f i nal w eat her m o d if ica t io n  ac t iv i t y  is ex pec ted  t o occ u r. 

I te m  3 . En ter t he p u rp ose o f t he p rojec t  or ac t iv i t y : e.g ., rain fall in c rease, hail su p p ressio n , cold  fo g  
d ispersal, e t c. 

I te m  4 . En ter: (a) Na m e, p h o ne n u m ber, af f il ia t io n , an d ad d ress of t he p ri m ary perso n  for w h o m  
t he p rojec t  is  t o be per for m ed (sp o n sor). 

(b) Na m e, p h o ne n u m ber , af f i l ia t io n , an d ad d ress o f t he perso n  p r i m arily  
resp o n sib le for car ry in g  o u t  t he p rojec t  (o pera tor). 

I te m  5 . A  m ap  sh o u ld  be a t tac hed s h o w in g  size a n d  loca t io n  o f t arget  area, co n t rol area, co ded 
n u m ber an d loca t io n  o f eac h i te m  of g ro u n d - based w eat her m o d if ica t io n  ap para t u s a n d 
co ded  n u m ber an d loca t io n  o f key rain gages, radars, or o t her p recip i ta t io n  m eas u rin g  
dev ices. A lso s h o w  loca t io n  o f air p or t  for  air b orne o pera t io n s. 

I te m  6 . Describe t he w eat her m o d if ica t io n  ap para t u s, m o d if ica t io n  agen ts, an d t he tec h n iq ues t o 
be u sed . T h is w o u ld  in clu de t y pe o f g ro u n d  or air b or ne ap para t u s t o be u sed , t y pe o f 
m o d if ica t io n  m aterial t o be d is pen sed, ra te o f d is pen sin g  m aterial in  g ra m s per h o u r or 
o t her ap p ro p ria te u n i t s, t y pe o f p recip i ta t io n  gages t o be u sed in  tar get  a n d co n t rol areas, 
an d an y o t her per t inen t  in fo r m at io n  s u c h  as t y pe o f radars, t y pe o f aircraf t  t o be u sed, 
tec h n iq ues to be e m ployed, (e.g ., c lo u d  base seed in g  a t  1 0 ,0 0 0  feet  m sl). 

I te m  7 . Lis t  n a m e, p h o ne n u m ber , af f il ia t io n , an d ad d ress o f t he res p o n sib le in d iv id u al f ro m  w h o m  
lo g  b ooks or o t her record s m ay be o b tained. 

I te m  8 . Provide ap p licab le a n s w ers t o q ues t io n s as in d ica ted . 

I te m  9 . T h is i te m  is t o per m i t  t he rep or t in g perso n t o in clu de an y in fo r m at io n  n o t  covered  b y i te m s 
1  t h ro u g h  8  b u t  w h ic h  he feels is  s ig n if ican t  or of  i n teres t . I t  is  also t o be u sed  t o in clu de 
an y in for m at io n  n o t  covered else w here t h a t  t he A d m in is t ra to r m ay req ues t . 



INFOR M ATIO N PROVIDED U N DER T HE INFOR M ATIO N PROVIDED U N DER T HE
PROVISIO NS OF T HE PROVISIO NS OF T HE

 PAPER W ORK RED UCTIO N ACT OF 1 9 9 5  PAPER W ORK RED UCTIO N ACT OF 1 9 9 5

T he Paper w ork Red u c t io n  A c t  o f  1 9 9 5  req u ires t ha t  in d iv id uals or o rga n iza t io n s be 
p rovided w i t h  t he fo llo w in g  in for m at io n  if  t hey p rov ide in fo r m at io n  o n  paper fo r m s w h ich  
are collec ted  b y t he Federal Govern m en t . (T h is in clu des rep or t s req u ired  o f w eat her 
m o dif ica t io n  ac t iv i t ies.) 

1 . Pu b lic  La w  9 2 - 2 0 5 , enac ted  Dece m ber 1 8 , 1 9 7 1 (a m en ded  b y Pu b lic  La w  9 4 - 4 9 0 , 
Sec t io n  6(b), Oc to ber 1 5 , 1 9 7 6) req u ires t h at  all n o n - federal w eat her m o d if ica t io n  ac t iv i t ies 
in  t he U n i ted  Sta tes a n d  i t s terr i t o ries be rep or ted  t o t he Secretary  o f Co m m erce. T he 
Nat io nal Ocea n ic an d A t m osp heric A d m in is t ra t io n  has i m p le m en ted  t he A c t  a n d  t he c u rren t  
rep or t in g  req u ire m en ts are p u b lis hed  in  t he Catalo g  o f Federal Reg u la t io n s (1 5  CFR 9 0 8). 

2 . T he in ten t  o f t he p rog ra m  is t o in crease ex per t ise in  t he f ield  o f w eat her m o dif ica t io n , t o 
allo w  scien t is t s a n d o t her co n cerned perso n s t o have access t o in fo r m at io n  o n  cu rren t  an d  
pas t  ef fo r t s  a t  w ea t her m o d if ica t io n , t o help  avoid  u n needed  an d w as tefu l d u p lica t io n s, t o 
aid  in  p reven t in g  terr i t o r ial overlap p in g  o f w eat her m o d if ica t io n  o pera t io n s, t o  p rov ide da ta 
to assess p ossib le har m fu l or dan gero u s ac t iv i t ies, an d  t o f u r n is h  in fo r m at io n  t o c heck b o t h  
desirab le an d  u n desirab le a t m os p heric c han ges again s t  record s o f w eat her m o dif ica t io n  
ef fo r t s. To m eet  t h is o b jec t ive, in fo r m at io n  is collec ted  o n  t he loca t io n  an d  size o f t he 
target  area, na m es an d ad d resses OF sp o n sors an d o pera to rs, beg in n in g  an d en d in g  da tes 
of t he p rojec t , specif ic  p u rp ose, descrip t io n  o f ap para t u s an d seed in g  agen ts t o be u sed , 
n u m ber o f days o f o perat io n s, n u m ber o f h o u rs o f o perat io n s of eac h  t y pe of w ea t her 
m o d if ica t io n  ap para t u s, an d t o tal a m o u n t  o f seed in g  agen t  u sed . 

3 . Pu b lic  rep or t in g  b u rden  for t h is co llec t io n  o f i n for m at io n  is  es t i m a ted  t o average 4 0  
h o u rs for rep or t in g  an d  2 0 0  h o u rs fo r recor d  keep in g , based  o n  o ne- half  h o u r per res p o n se 
o n  For m  1 7 -4  an d o ne- half h o u r per res p o n se o n  For m  1 7 -4 A, an d  f ive h o u rs per record  
keeper. I t  is  es t i m ated  t ha t  t he t i m e per res p o n se is  ap p ro x i m ately  t he sa m e across all 
res p o n den ts. Sen d co m m en ts regard in g t h is  b u rden es t i m ate or an y o t her as pec t  o f  t h is  
da ta collec t io n , i n clu d in g  su g ges t io n s fo r red u cin g  t h is b u rden  to :  M s. Karen  W ill ia m s, 
D OC/N O A A/O AR, 1 3 1 5  Eas t  W es t  H ig h w ay, Silver Sp r in g , M D 2 0 9 1 0 . 

4 . Rep or t in g  o f t h is i n fo r m at io n  u n der Pu b lic La w  9 2 - 2 0 5 , enac ted  Dece m ber 1 8 , 1 9 7 1  
(a m en ded b y Pu b lic  La w  9 4 - 4 9 0, Sec t io n  6(b), Oc to ber 1 5 , 1 9 7 6) is m an da tory. 

5 . Co n fiden t iali t y  is  n o t  a req u ire m en t  fo r t h is  rep or t in g ; n o sen si t ive in for m at io n  is  
req u ired . 

6 . No t w i t h s ta n d in g  an y o t her p rov is io n  o f t he la w , n o perso n  is  req u ired  t o resp o n d to, n or 
s hall  a n y perso n  be s u b jec t  t o  a pen al t y  for  failu re to co m ply w i t h , a collec t io n  o f 
i n for m at io n  su b jec t  t o  t he req u ire m en ts o f t he Paper w ork Red u c t io n  A c t , u n less t ha t  
collec t io n  o f i n fo r m at io n  d isp lays a c u rren t ly  valid  O M B Co n t rol N u m ber. 

Sep te m ber 1 , 2 0 0 0 
Ex p ires 0 9/3 0/2 0 0 7 
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Dr. Kandis Boyd, Deputy Director 
NOAA/OAR Office of Weather and Air Quality 
1315 East-West Highway #10339 
Silver Springs, MD 20910-3282 
 
 
RE: NOAA FORM 17-4 
 INITIAL REPORT ON WEATHER MODIFICATION ACTIVIITES 
 Wyoming Wind River Range, 2017-2018 
   
 
 
Dear Dr. Boyd: 
 
Weather Modification International is pleased to submit the enclosed in compliance with the 
National Oceanic and Atmospheric Administration’s weather modification activities initial 
reporting requirement (P.L. 205, 92nd, Congress). 
 
Below is a summary of additional information required by NOAA Form 17-4. 
 
Item 5:  Ground-based operations - Please see enclosed map for locations of the seeding 
agent release sites. 
 
Item 8: No EIS or EA has been completed.  Planned operations include only ground-based 
seeding.  No equipment has been sited on federal lands.    

 
 Provisions have been made to acquire the latest weather information, including advisories, 

watches, and warnings from the National Weather Service.  In addition, project upper air 
soundings made from Pinedale, Wyoming, will be transmitted in real-time to the NWS offices in 
Cheyenne and Riverton, WY.    

 
 Operational suspension criteria have been revised, and are also enclosed. These criteria have 

been developed and refined in concert with the Wyoming Water Development Office and the 
project interagency Technical Advisory Team.  . 
 
 
 
 
 
 



 

 

 
 
 
 
NOAA/OAR (Boyd), cont’d 
6 November 2018 
Page 2 
 
 
Item 9:  No additional comments. 

 
If you have any questions, please contact me by telephone at: (701) 235-5500 or by e-mail at 
bboe@weathermodification.com. 
 
Sincerely,  

 
 
 
 
 
 

Bruce A. Boe 
Vice President of Meteorology 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
enc: Target Area Map 
 Suspension criteria 
 NOAA Form 17-4 
 
cc: Mr. Lee Arrington, Wyoming State Engineer’s Office 
 Ms. Julie Gondzar, Wyoming Water Development Office 
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Wind River Range 2018-2019 Cloud Seeding Operations Plan 
Prepared by Weather Modification LLC. for the Wyoming Water Development Office 
06 November 2018 
 
1. Project Description 
Up to 10 (ten) remote-controlled ice nucleus generators sited west, southwest, and southeast of the 
range will be used to seed clouds upwind of the range, targeting higher elevations to increase snowpack. 
The locations of the generators are shown on the map in Section 5.  In any seeding event, the generators 
actually used will be determined by the prevailing wind speed and direction. The number used will 
depend upon the extent of the seedable conditions over the range.  The silver iodide-based seeding 
agent will be released at a rate of about 25 grams per hour from each active generator.  Seeding will be 
guided by an on-site meteorologist, aided by weather observations and prognostic numerical models. 
Seeding will occur only when the following conditions are met over the range: (1) the temperature at 
the 700 mb pressure (approximately 10,000 ft msl) is less than or equal to -6 degrees C, (2) the wind 
direction is such that the proper transport of the ice nuclei will occur, from the ground-based generators 
to the target, and (3) liquid water is observed and/or predicted to exist over the range. 
 
 
2. General provisions 
WMI will be responsible for the implantation of all design criteria, suspension criteria and evaluation 
and monitoring as obligated within the final Weather Modification Wind River Mountains 2018-2019 
Consultant Contract for Services #07SC0296537. 

 

3. Operator’s Contact Information 

Table 1 – Weather Modification, Inc., Wind River Range – Key Personnel 
Name Title Project Role Telephone E-mail 

Bruce Boe VP, Meteorology Manager (701) 673-3354 bboe@weathermod.com 

Erin Fischer Director, Client 
Services 

Recordkeeping (701) 373-8829 efischer@weathermod.com 

Adam Brainard Field Meteorologist Field Meteorologist (815) 488-3881 abrainard@weathermod.com 

Michael Paul Lead Field Technician Generator Ops/Mx (970) 769-3225 mpaul@weathermod.com 

 
 
4. 2018-2019 Operations 
The timetables for operations and related activities will be as follows: 

 Seeding operations will be conducted as conditions allow beginning on December 1, 2018, 
through March 31, 2019.   

 The ground-based ice nuclei generators (generators) will be maintained as needed throughout 
the seeding season.  Generator sites will also be visited as needed to replenish seeding solution.  
Dates for generator maintenance and resupply are dependent upon the frequency of site 
malfunctions and consumption of seeding agent (frequency and duration of seeding events), 
and thus are unpredictable.   

 Annual maintenance of generator sites will be conducted prior to the seeding season, if 
execution of the seasonal contract allows.    

 As directed by Executive Order 2010-4, pertaining to Greater Sage Grouse Core Area Protection, 
issued by the Governor’s Office on August 18, 2010, any and all field activities within or near any 
Sage Grouse Core Areas will be restricted during the times and dates indicated in the Executive 



Page | 2 
 

Order.  In previous seasons no conflicts have arisen, but field personnel will comply fully with 
the intent and letter of this order. 

 
The names, identifiers, locations, and ownership of the ten generator sites employed during the 2018-
2019 season are given in Table 2. 

 

Table 2 – Active Wind River Range Ground-based Ice Nucleus Generators 
Generator Site Location Site Ownership 

Site Name Site ID Latitude (N) Longitude (W) Elevation (ft) Private State Federal 

Big Sandy Opening WR01 42.6082 -109.3094 7,923  X  

Block and Tackle WR02 42.5611 -109.1547 8,512  X  

White Acorn Ranch WR03 42.5303 -109.0839 8,333  X  

Sweetwater WR04 42.4624 -1090125 7,818 X   

Anderson Ridge WR05 42.4461 -108.9044 7,978  X  

Enterprise WR07 42.7355 -108.7703 6,708 X   

Boulder Lake WR09 42.8309 -109.6438 7,803  X  

East Fork WR10 42.7523 -109.6697 7,040 X   

Pocket Creek WR12 42.6983 -109.4525 7,822 X   

Green River WR13 43.0440 -110.0399 7,967  X  

 
5. Location of Facilities 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.  Locations of the generators are shown by the snow crystals. SNOTEL locations are denoted by the 
pushpins; green indicates those used in calculating the SWE suspension criterion.  Those indicated by red pushpins 
are not used because of proximity to other sites with longer periods of record, or short histories (new sites). 
 

6. Suspension Criteria  
Snowfall histories are used to determine the Historic Range of Natural Variability (HRNV) for a given 
SNOTEL facility.  These historic snow-water equivalents are then combined and a ‘median’ is established 
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for a period of time, usually 10-20 years of recorded history.  This ‘median’ is then used to set the HRNV 
by the day or month of any recorded year.   
 
Thresholds at which cloud seeding will be suspended for this operation are identified below. These 
criteria will be implemented to govern all decisions on the operation of the generators.  The criteria for 
this Wyoming operation were determined using an HRNV at the upper range of 140%, using historic 
data gathered from up to 30 years of records.   
 
Cloud seeding will be suspended if any of the criteria listed below are met: 

1. Seeding shall be suspended in any target area if and when range-wide snow water 
equivalents (SWE) indicated by designated NRCS SNOTEL sites (see green 
pushpins, Figure 1) exceed a percentage of the long-term median defined by a 
linear upper limit of 85% of the thirty-year (1981-2010) median April 1 SWE for 
the site on November 15 (normal program start), and increasing to 140% of the 
median April 1 SWE as of April 1.  After April 1, the upper limit will remain fixed at 
140% of the April 1 median value, until season end1.   

2. Insufficient reservoir storage for flood control, based upon hydrologic estimates of 
total snowpack using all available data.  . 

3. Potential for significant rain events above 8,500 feet MSL.  The area of risk would 
not be targeted until the risk had passed. 

4. Severe winter weather events, as forecast by the National Weather Service office 
having responsibility for the target.  The area forecast to be affected would not be 
targeted until the risk had passed. 

5. Extreme avalanche risk in a specific target area.  The area of risk would not be 
targeted until the risk had passed. 

6. If a significant wildfire occurs within the watersheds of the target area, the Forest 
Service shall be consulted prior to the next cloud seeding season to determine if 
there is need for suspension(s) that account(s) for the newly burned areas. 

7. Care will be taken to avoid targeting major highways to avoid impact on 
transportation corridors. 

 
8. Seeding will be suspended at any time, upon direction from the Wyoming Water 

Development Office (WWDO). 
 

                                                      
1
During the Wyoming Weather Modification Pilot Project, a research program, the upper limit was conservatively 

set at 120% of the 1971-2000 mean SWE.  However, when the 1981-2010 thirty-year period of record became 
available, the Natural Resources Conservation Service (NRCS), which operates the SNOTELs, decided to publish (on 
the NRCS SNOTEL web sites) the long-term median, rather than the mean, as they determined the medians were 
more indicative of typical values.  Thus the operational criteria now use medians rather than means, and also the 
1981-2010 period of record.  The upper limit was raised from 120% to 140% because this corresponds 
approximately to one standard deviation above the long-term medians, meaning that snowpack at this level would 
still be well within the limits of natural variability.  We note that the lowest SWE suspension threshold currently 
employed in the western United States is 140%, including programs in Idaho, Utah, Nevada, and California. 
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In the event that any of these criteria are met and seeding is to be suspended the notification of 
field personnel will be achieved as follows: 
 
A. If the WWDO determines that seeding should be suspended (most likely from criteria #2, 
#6, or #8), the WWDO program manager (Ms. Julie Gondzar) or WWDO Deputy Director, Mr. Barry 
Lawrence, will contact the WMI program manager (Mr. Bruce Boe) and advise him of the decision 
to suspend seeding.  If Mr. Boe cannot be readily contacted, the lead project meteorologist, Mr. 
Adam Brainard will be contacted.  Mr. Boe will then immediately contact the lead project 
meteorologist, who in turn will immediately notify the lead project technician (Mr. Michael Paul).  
If Mr. Brainard is the first to be reached by the WWDO, he will contact the lead project technician, 
as he would had the suspension directive be relayed by Mr. Boe.  If any generators are seeding at 
the time notification to suspend is received from WWDO, they will be immediately shut down.  All 
WMI personnel will note in their project notes the time and date at which notification was 
received, and the person from whom it was received.  Seeding will resume only upon notification 
from the WWDO program manager is received by the WMI project manager that resumption of 
normal seeding operations is desired.  As with seeding suspension, all WMI project personnel will 
note the date and time of notification of any resumption, and also the person from whom 
notification was received. 
 
B.  If WMI determines that seeding should be suspended (most likely from criteria #1, #3, #4, 
or #5), the WMI program manager (Mr. Bruce Boe) will contact the WWDO program manager (Ms. 
Julie Gondzar) and advise her of the reason(s) to suspend seeding.  Ms. Gondzar will then assess 
the situation from the WWDO perspective and either affirm the need to suspend, or provide a 
directive to continue seeding.  In either case, the WWDO decision will be immediately relayed to 
the WMI lead project meteorologist (Mr. Adam Brainard), who will in turn inform the other WMI 
field personnel that seeding is either suspended until further notice, or to continue as before.  If 
Ms. Gondzar is unavailable, the WWDO Deputy Director, Mr. Barry Lawrence will instead be 
informed.  If neither Ms. Gondzar nor Mr. Lawrence can be immediately reached, seeding will be 
suspended until such time as one of the other can be informed, and a formal decision made by the 
WWDO.  

 
In addition, in the event of a localized situation that affects only a portion of the target area, operational 
seeding activities will be restricted to non-affected portions of the target area.  An example of such a 
situation would be a wildfire burn scar that elevates erosion risks during spring runoff (Criterion 6).  
Conditions defined in Criterion 5 would also trigger this type of localized suspension.  In such case(s), 
seeding activities that may impact the affected area would not be conducted.  
 
06 NOVEMBER 2018 
 

 
 
Bruce A. Boe 
Vice President, Meteorology 
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