
Lessons learned/time will tell
Wind abatement will be an ongoing point of concern for MVE maintenance and Sev

infrastructure at large. We have gained more knowledge about what can be done to improve

the situation and things we can expect going forward. First, there are some bullet points of the

main takeaways from this section and some points about moving forward in the effort against

wind. Finally, the last figure of this section is some examples about future strategies that may

work or inspire other improvements.

● Any wind over 45 mph can damage infrastructure and unfortunately this wind is

common; improvements are therefore needed

● Regular maintenance is expected throughout the year (ex: re-tying fallen gutters w/

thicker wires; replacing broken shingles; constant assessment of storms)

● We know Blue site is more vulnerable than Black/Creosote sites. Not only because of the

data (see fig below) but because of damage that occurs regularly at MVE and EDGE Blue

sites but not at MVE and EDGE Black sites.

● More strategies will be employed in the future if damage continues

o See pic below

o More installation of ‘stabilizer lines’ (see above)

o JB Henderson suggestions: see a pasted email from J. Rudgers on her

conversations with JBH
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An excerpt from an email conversation from J. Rudgers about talks with JB-H 5/20/20:

JB Henderson's suggestions for wind resistance at MVE blue

 

1. Add a PVC brace for “V” up shingles this would go across the middle of the side of the shelter (half way up a shingle)

then wire each shingle to the PVC to stop them from twisting side to side in the wind. For “^” down shingles, the PVC

would instead go underneath the conduit on the low end of the shelter to provide additional support for the

downward attachment of the shingles hanging off the conduit (counteract gravity and the weight of the shingle pulling

on the bolt). For this, we may only need to wire the PVC to the conduit at each end, rather than wiring each shingle to

it. I suggest we try this on plot 7 MVE blue and one control plot that has had repeatedly broken shingles to see if that

helps it.

2. When we swap treatments (this July at Blue), consider lowering the roof closer to the ground on all t-posts – we

would have to shorten or remove the spacers (black vertical pipes) that are used with the sprinkler heads

3. Try shingles made from Lexan (will be more expensive, but they will get a quote for us); this is more rubbery and less

likely to crack at the bolt hole.

4. For any shingles that get replaced… pre-drill the hole only on one end, then drill the second hole in the field, which

will create less pressure/tension on the shingle in spots where the conduits are not exactly parallel or at the right

distance from one another.

 More desperate measures:

-JB Henderson is willing to pour concrete for us to stabilize t-posts more, but suggested they would try tension wires

on the sides that don’t have them first – this could cause more breakage since some shingles are already under

pressure between the perpendicular conduit

 

Solutions for next install:

● JB Henderson will get us a quote for them to machine a brace for the shingles that would sit on top of the conduit.

Sort of like… WWWWWWW… the shingles won’t be able to shake side to side if we have something like this in place.
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● Consider only drilling one hole for all of the shingles in the future.
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ARMS vs. MVE
The MVE shelter and irrigation system emulates the original ARMS design but diverges in a few key ways.

For this reason, it may be important to justify omissions and additions that deviate from ARMS (Gherardi

et al. 2013). This will improve our methods by solving design follies and anticipating issues during the

review process.

ARMS used flow meters to record water on the outlet side of the pump, ensuring that the system was

working properly and achieving desired treatments based on precipitation events. This allowed them to

model expected (rain measurements) vs. observed (pumped) precip. We do not have flow meters. T
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Ordering material + costs
Posted here is info about buying material (what where why?). Some receipts are also pictured to

help with pricing, ordering, vendor contact info, part #’s, etc. etc. Work with UNM Bio

Accounting department to order things. Personal note: I have had more success ordering most

items directly from vendors when possible as opposed to Amazon. Not listed below are various

items that can be purchased on an as-needed basis from Home Depot or other hardware stores

(i.e. insulation, electrical tape, wire tie, etc.)

Shingles

Port Plastics in Albuquerque sells Acrylic sheets (1/8” x 96” x 48”) for $74 per sheet which

produces 9 shingles.

● 25% shelters: (6 shingles * 4 panels * 5 plots) = 120 shingles

● mock shelters: (9 shingles * 4 panels * 10 plots) = 360 shingles

● 50% shelters: (11 shingles * 4 panels * 10 plots) = 440 shingles

● 75% shelters: (17 shingles * 4 panels * 5 plots) = 340 shingles

● A full MVE site thus needs 1260 shingles

● Assuming damage in the field and during fabrication, extras are needed (an additional

144 is standard): a site needs 1404 shingles

● 1404/9 shingles in a sheet of acrylic = 156 sheets * $74.00 = $11,544.00 in materials

Shingles arrive with manufacturer’s paper which takes approx. 30 seconds to tear off. Bending

requires two people and averages 2 minutes per shingle. Drilling averages 30 seconds per

shingle. Hence a conservative time estimate for shingle fabrication of a site is:

● (3 minutes * 1404) / 60 minutes = 71 hours labor time

● ((2 minutes * 1404 * 2 people) + (1 minute * 1404)) / 60 minutes = 117 people hours

● 117 people hours @ undergraduate labor rate $10.50/hr = $1,228.50 in labor

MVC (Oct 2020) order:
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Guy-wires, Turnbuckles, and Clamps

This is the material for securing the guy wires on the shelters (3/16” cable – see MVG site to

understand material). Fastenal in Abq has great prices compared to online vendors. The quote

below was for MVG and enough material was ordered for the “X” installation and the “rubber

bands” installation (see Wind Damage section). As of Oct 2020, not all MVG shelters have yet received rubber

bands, hence there is some leftover; although they should be installed just to be safe.

Material is picked up from the store and delivered to the site; guy wires should be installed

ASAP after a shelter is constructed.
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Pumps

Pumps are ordered from Seaflo, see attached quote for contact info. The quote below is from

MVG order and was delivered to UNM Bio. 11 pumps were ordered to have a backup ready to

go.
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Pump batteries

After power-budgeting for combined winter heat-tape operation and intense rain events, the

irrigation systems received solar panel (see next section) and battery upgrades. The batteries

are picked up from Interstate batteries (aka More-Co batteries) in Abq; see quote. Note: the

‘24DC boxes’ portion of the quote are the battery boxes, but these should not be purchased

again, as future installs should probably contain a larger box (Husky storage container or Action

Packer) for both battery + solar charge controller (see irrigation electrical section).
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Pump solar panels and charge controllers

For operating the pumps and keeping the batteries charged we bought SunSaver brand solar

controllers and SolarLand brand solar panels. We bought these through Solarflexion.com and

they were delivered to us (quote below). If better products or prices are found for panels,

sticking with SolarLand is not imperative, however I urge sticking with the same charge

controller (assuming we keep the same pump model).
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Sensor cables and splice connectors

We order our sensor cables and other products at Graybar in Abq and just pick them up from

their store. Below is the quote for MVC, for the various cables and splicers that connects the

sensors, muxes, dataloggers etc.
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Sensors (soil moisture and temperature)

Meter Group makes the Teros 11 sensors which is the current model used at MVG, MVC.
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Dataloggers and enclosures

We are using CR1000 starting with Jsav

Campbell Scientific makes the dataloggers, multiplexers, and weather-proof enclosures we use

to collect soil moisture and other data. Below is the quote for the products ordered for MVC.
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Shelter hardware

ABQ bolt and fastener is also good

Ordering hardware from True Value in Abq was far superior than ordering it from Amazon, as

in-person communication with managers when placing the order (recommended) was good,

and the order arrived all at once in a convenient package. Amazon orders arrive in broken boxes

at different times and the vendors are mysterious cyborg creatures shrouded in conspiracy

(probably). Also I have a anti-online ordering bias that stems from fear of my own laziness, fear

of human workers becoming obsolete, and fear of Jeff Bezos. The receipt below is probably not

everything at a site, but one should take an inventory of what is needed at a site and then take

that to True Value. Some notes: 1) a lot of extra hardware exists at the FS storage e.g. lots of

carriage bolts, hex bolts, etc. 2) make sure nuts and bolts truly work together (3/8” zinc nuts

may not screw on easily or at all to a 3/8” galvinized bolt).
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Float switches

The float switches were an item I did not mind ordering from Amazon.
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Conduit

EMT conduit (3/4”) comes in 10 ft lengths and has been ordered from a few different vendors.

Each shelter needs 8 conduit (cut down to their 8’ 2” length). Therefore, (8*30 =) 240 sticks of

conduit are ordered per site. Avg cost has been ~6/7 dollars per stick)
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T-posts

Important: Creosote bushes are tall. If the shelters at MVC need to be built taller than grassland

sites, taller T-posts will be needed (and on that note beware of additional wind susceptibility).

Each shelter needs three 8’ T-posts for the center of the plot and six 5.5’ T-posts for the

outsides. So a site needs: 90 8-foot posts and 180 5.5-foot posts. Raks and Tractor Supplies are

both stores that have these in stock. Hint: picking up posts from Tractor Supplies at the Bosque

Farms location and then driving them straight to the site is pretty quick.
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Pump Boxes

The pump boxes are similar to the weather proof enclosures from Campbell Sci but a little

cheaper (in both price and quality but they seem to do the job thus far). For MVG, we ordered

from Master Electronics (see below). The boxes are Bud Industries NBB-15245. The NBX part is

the back plate that fits inside the box which is good for a few reasons such as weighing down

the box, and elevating the pump to help sheet away potential leaks.
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Rain barrels

Rain barells are made and sold in Abq from Desert Plastics, the line of product is called Tijeras

rain barells, and the model is the Agua Fria. See oder forms and quotes below.
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Gutters and irrigation parts

MVE gutters are weird: From Williams Windmill in Lemitar, we order 4” x 20’ pipes of schedule

40 PVC. At their shop, they cut the pipes length-wise down the entire stretch; this creates 2

“half-pipes” per pipe and each half-pipe becomes a gutter on one end of the shelters. They

charge for cutting labor as well as delivery to the site. Because 20 plots get gutters, we order 20

pipes (aka 400 ft) and therefore 40 half-pipes.
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As for the rest of the irrigation fittings, the easiest thing to do would be to go to MVG and write

down everything you need (from the gutter fittings to the barrel to the pumps to the sprinklers

etc….) After that get a quote from 2 irrigation stores in town for the material. (Quote examples

below). You may have to mix and match as Sisco has some parts that WinSupply may not, but

Sisco 4” elbows are insanely overpriced.
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Angle iron

12 gauge ‘punched’ angle iron is what we cut into smaller pieces to make the brackets which

hold the shelters up on the T-posts. Hint: there are a different configuration of “hole-cuts”

depending on the type of shelter (i.e. mock plot versus capture plot) and what you need

determines how many different types need to be cut from the larger stick of angle iron. This can

be ordered at Fastenal along with guy-wire to consolidate orders. The amount is ordered in 28

sticks which are all 10’ long. Pick up and take to field station.
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Split-loom

Split loom for protecting the sensor cables from sun, trampling, rodent bites, etc has been

ordered from FlexiblePVC.net. It is hard to say if this co. will be around long term as their

website is ambiguos about closing. Recipt from 2019 for MVG is below.
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