Field Ops 2016, Golden CO, Presentation Notes

5/17/2016:
NWCC Update
· Maggie Dunklee is currently the only IT person – so please give her plenty of notice when needing to change anything in the SNOTEL database.  This includes switching sites over to cellular or satellite.  Please email Maggie and Tony for individual sites with the site name in the email title
· Still trying to fill several vacancies and no estimated time on getting them filled
· EMF
· Boise and Dugway master stations have old tube-driven amplifiers which are no longer being produced.
· J. Weeks will be getting old parts from decommissioned master stations to have extra parts for Boise and Dugway
Colorado Update
· 184 SNOTEL sites across AZ, NM, CO, and WY
· Installed one new site in 2015
· Hope to install two additional SNOTELs this summer
· Have successfully switched one SNOTEL over to cellular – with no major issues
· Two vacancies currently – hope to fill within the year
Wyoming Update
· Split between 3 DCO’s (CO, MT, & ID)
· 226 snow course measurements
· 120 State Engineers office
· 55 NRCS employees
· 57 by cooperators
· Trying to get better soil profiles this summer
Montana Update
· Currently looking into temp. sensor issues
· Side by side study with new sensor location and old sensor location
· Pillow studies
· Black vs. tan
· Chainlink vs. no chainlink
Idaho Update
· Testing the fluidless 2KR pillow sensor
· Half the cost of a Sommer Sensor ($5200)
· Currently can only measure 30” of SWE
· The company is developing a 110” sensor
· Must be well-draining after installation
· WXT520 – fluidless precip sensor
· Can only pick up hail and rain – no snow
Oregon Update
· Have installed 12 game cameras at weird data sites 
· Testing laser snow depth sensor – cost $3500
· Using vinyl coated hardware cloth to reduce pillow punctures 
· 13 sites went down after Boise went down in Dec/2015
· Have their own purchasing assistant, which has been very successful
· Testing Heating tipping bucket
Alaska Update
· All of their sites use satellite transmission
· Budget issues lead to less data transmission
· Use of Sommer sensors
· Stockpiling recharge in large pallet containers
· 50’ max of cable for txd
Utah Update
· ETI testing
· Snow Scales
· 3600 – Need longer leads (only 17’ leads – need 33’ leads)
· 2KR – watch offset and adjust offset again
· Good service from the company
· 2 avalanche hits – will move the site out of slide path
· Hope to install 2+ sites – waiting for permits
· Using CR1000 w/ MRC 565 radio
· RS 232 and turn modem enable off
· Null modem and do not use i/o port
· Make sure baud rate is set to 115,000
· Use of ferrite beads on conductor wire – no temp spikes
Campbell Sci – Dirk Baker
· Cellular modems
· Raven XTV (Verizon only) 3G network
· PPP or serial server
· Power: Idle 50mA, Active 120 mA
· RV50 (Any service provider) 4G network
· PPP or serial server
· Power: Idle 65-95 mA, Active 250-300 mA
· New loggers
· CR300 – small logger (possibly good for SNOLITE)
· Replacing CR200 series
· $575.00
· High end flexibility – good unit
· CR6
· Usb port, microSD (can increase storage to 16 GB)
· Removable terminals
· Soil profiling 
· Sentek Drill and Drop
· Either 24” or 48”
· Soil moisture, soil temp, and salinity
· CSI Soil Prof
· Available soon
· High end, larger measurement volume
· Sensor placement/depth can be changed
· Campbell can send people around to DCO’s for a more specific CR1000 training
5/18/16:
Cell Modems – Deb Harms
· When activating your cell modems make sure the AD-700 states “we need a static IP Address”
· Give Deb plenty of notice before switching sites over to cellular
· Use 932A interface box for connecting to cr10x
· For CR1000 no interface box needed – just use null cable
· Can use directional antenna’s to bend signal around mountains
· Antenna’s
· PN: 18265 (omni directional)
· PN: 31128 YAGI (directional)
· PN: 20679 (omni directional)
· Ace Manager
· Load template to modem at shop
· dBm should be greater than -85
· manual says to use TCP but use UDP
· Issues
· Can call the cell modem to wake it up – if you hear a Verizon message its working
· Can check stats on internet
· In internet search engine type: http://IP Address:9191
· Can check data usage under applications => data usage
· Beneficial to reboot modems once a day
· RV50 – can tune modem to save power
· Can adjust the “on time” to save power
Snotel Temperature Bias – Lucas 
· 81% of detected change points in the SNOTEL Tmin observations occurred between 1995 and 2006 w/ an average bias of +1.42 degC
· Change in Standard YSI to Extended YSI sensor around year 2000
1. Instead of using manufacturers algorithm, NRCS developed their own for converting raw voltages to temperature
· Also changed shield type and location of sensor
· What do we do now to fix this?
1. Measure how much of the bias can be attributed to changing the sensor alone
a. YSI temp sensor controlled tests
i. Methods: Environmental chamber -50 degC to 50 degC
ii. Increased and decreased temp by 5 degC increments
iii. Used old and new YSI sensor and Fluke temp. sensor
2. Options
a. Do nothing
b. Remap new YSI data w/ manufacturers algorithm
c. Come up w/ our own algorithm to correct bias
d. Remove old YSI data from public records
e. Have contractor develop calibration curve
i. This is the option we are currently seeking
· Air temp matters
· Our data is collected to create climate normal by federal, state, and research agencies
· Shield aging study
· Age of shield does have an impact on measured temp due to discoloration
· Standards and specs
· Sensors must be replaced every 6 yrs for recalibration
· What can we do now? – Standards all DCO’s should follow
· Mounting configuration (all met tower) – height (refer to standards and specs)
· Shield – white 6 gill
· Judd board – possibly think about bypassing judd board and wire directly to data logger
· New Sensors
· YSI cxt - $95.00
· Dual resistors to linearize output
· Apogee ST-100 - $65.00
· Uses Steinhart-Hart equation
· Campbell CS-109 - $115.00
· Uses Steinhart-Hart equation and resistor specific coefficient
· CODCO plans to purchase some of these and collocate with current YSI sensors
· New shields 
· Aspirated vs. non-aspirated
Heated Tipping Buckets – Melissa
· Power supply – needs separate 2 100 AH batts and 80 watt solar panel 
· Installed later in the winter and need to modify sensor location
Considerations for new site placement – Lucas
1. Snowcourse to SNOTEL: Admin Hurdles
a. Wilderness studies
b. National Parks
c. USFS differences between forest districts
d. NEPA
e. Cost vs. snow course measurements
2. Operational Hurdles
a. Accessibility
b. Access costs
c. Site configuration compared to snow course measurements
d. Good idea to ground truth where you will place the pillow a couple years before installation to see how pillow will compare to snow course data
*Side note* - USFS regions will be updating their individual forest management plans over the next 5 years, so submit snow course conversions soon!
	3.  First steps when deciding to install new SNOTEL
· Consider spatial need for sites
· Unreliable snow course data
· Work with forecasters at NWCC to determine use in forecasting
· Visit site to assess terrain, winter and summer accessing
4.  Second steps
· Submit NEPA
· Begin permitting process
· Co-measure pillow placement area w/ snow course and evaluate the relationship
Topographical effects on Pillow
· Things to consider when choosing pillow placement
· Slope angle
· Max annual snowpack
· Amount of connecting slope above measurement location
· Solar exposure (canopy density, aspect)
· Hydrologic features – streams, swamps, etc
· Keep meltwater migration in mind
· Drainage channels are formed in snow pack
· Pillows at the base of a slope can experience water flux from uphill onto the pillow
· Keep uphill slopes above pillow under 5 degrees
· Wind effects
Sommer Sensors – Peter Ward & Wolfram 
· USH-8 Ultra sonic snow depth sensor
· Designed for extreme conditions
· Protective shield against icing
· Integrated lightning protection
· High accuracy
· Sealed ceramic membrane – no moving parts – should not need to be replaced
· No measurement loss – can sense drifting and read through drift to actual snow surface
· Cost – about $2000 w/ large quantity order
· Can measure up to 30’
· No maintenance
· SSG SWE sensor
· Continuous SWE measurements
· Minimizes ice bridging
· High accuracy during melt – perforated aluminum plates
· Individual aluminum panels grouped together that all sit on a 9’ frame


5/19/16:
John Weeks – maintenance discussions
· Depth Sensors
· Recalibrate every 4 to 5 years
· DCO’s should fix their own cables if they can
· Use heat shrink after soldering
· All SD sensors have new boards
· TXD’s
· Recal every 3 to 5 years
· John sets the offsets at 25 degC
· Grounding
· Use stainless steel gear clamp to ground wire to rod
· All analog signals referenced to ground
· Check grounds on 565 radios
· Always review grounds at site visits
· Only use solid ground wire with slight bends
· Never put ground rod in concrete
· Radios
· 545
· Transistors are a common failure
· John sends several to MCC for repairs
· John will continue to put the ibatt elimination mod in 545’s that are sent to him
· 565
· Only problems we’re seeing are software related issues
· Works better with no LPM and no group 16
· Power consumption
· No LPM: 100mA
· Medium LPM: 40 mA
· Full LPM: 3.5 mA
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