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Executive Summary 

Introduction 

The purpose of this report is to summarize the ALERT system maintenance activities completed 

by OneRain in 2016 on behalf of the Urban Drainage and Flood Control District (UDFCD) under 

our current contract. 

 

We believe that maintenance for the 2016 season was successful.  We are excited about the 

continued implementation of the ALERT2™ protocol and the positive impact it will have on more 

reliable data collection. 

 

Beginning in the 2008 maintenance season, OneRain and the District modified the maintenance 

schedule slightly from previous years by including an interim trip to all rain gauge sites.  Table 1 

below summarizes the maintenance activity over the course of the last sixteen years.  The 

“Service Rate” column is the ratio (%) of service calls to sites in the combined UDFCD/Boulder 

System. 

 

Table 1: Recent Maintenance Activity Statistics for UDFCD & Boulder Co. 

Year 
Total # of 

Visits 
Service Calls 

OneRain/District 
Number of 

Sites1 
 Service Rate 

2001 701 66 (30/36) 152 43% 

2002 723 59 (45/14) 161 37% 

2003 794 110 (86/24) 171 64% 

2004 790 78 (51/27) 173 45% 

2005 810 97 (76/21) 174 56% 

2006 696 97 (78/19) 182 53% 

2007 653 58 (49/9) 183 32% 

2008 715 94 (62/32) 194 48% 

2009 715 107 (93/14) 179 60% 

2010 744 82 (81/1) 180 45% 

2011 680 78 (69/9) 2 180 43% 

2012 692 67 (53/14) 2 176 38% 

2013 635 97(87/10) 177 55% 

2014 624 64(64/0) 178 36% 

2015 598 73(63/10) 175 42% 

20163 529 50 177 28% 
1 Includes repeaters and base stations. 
2 Count does not include ‘administrative’ maintenance records which document transmitter testing. 
3 In 2016 OneRain began using new Inventory Maintenance software. 
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System Performance 

A total of 529 maintenance records were collected between January 1 – November 20, 2016, 

including 50 service calls initiated by OneRain. 

Service Calls 

The 50 total service calls included the following: 

 

 11 stage issues 

 9 power related issues 

 4 tipping bucket issues 

 8 transmitter/RF issues 

 10 other site issues 

 8 infrastructure issues 

The unscheduled visits can be attributed to the following: 

 

 Transmitter/RF issues – Transmitter-related issues encompass a wide array of 

onsite issues including dead radios, program corruptions, and transmitter 

failures. 

 Power issues – Due to an aging battery fleet, a number of batteries did not 

survive the interval between standard preventative maintenance visits.  

Batteries are subjected to a dynamic discharge test at our office.  If the battery 

underperforms it is scrapped.   

 Stage issues – Out of the 11 stage service calls, 10 were due to PT 

failures/replacements.  The other service call was for signal conditioning and 

calibration.  

 Tipping bucket issues – Typically most issues for tipping buckets are due to 

clogging of the funnel by debris. 

 Infrastructure issues – Most problems were due to breakages in PT conduit. 

Pressure Transducer Failures and Replacements 

There were less PT failures compared to last year.  Over the past few years PT replacements have 

been high as the aging fleet is upgraded.  This year 41 pressure transducer calibrations were 

performed.  This number falls in line with preceding years.  Over the last few years we have been 

transitioning to the Keller Accuview unit.  Specific pressure transducer replacements for 2016 are 

listed below.   

 

 Aurora Regional Pond (940) – Replaced 3/1/2016 



6 

 

 Horseshoe Park (710) – Replaced 4/15/2016 

 Carr St (10012) – Replaced 3/2/2016 

 Lena @ Hwy 6 (1040) – Replaced 3/30/2016 

 Broomfield (1200) – Replaced 8/3/2016 

 Rowena (4430) – Replaced 7/22/2016 

 SPR @ 3rd (1320) – Replaced 3/4/2016 

 Leyden Reservoir (200) – Replaced 4/14/2016 

 Confluence Pond -Stream and Pond (720) – Replaced 4/6/2016 

 Iliff Pond (650) –Replaced 4/5/2016 

 

PTs were replaced at Broomfield and Leyden Reservoir both this year and last. These failures can 

be attributed to damage to conduit resulting from construction activities. The conduit at both 

these locations has been repaired. 
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Damaged Equipment/Other Replacements 

Leyden Reservoir (200) 

The PT was replaced on 4/14/2016.  During the seasonal takeout visit, minor damage to the 

conduit was discovered, likely due to embankment mowing activities. Fortunately, the PT cable 

was undamaged and the unit is functioning correctly. The conduit was recoupled and flagged. 

Utah Park (430) 

This site was found to be reporting intermittently. Field analyses revealed a defective polyphaser 

and transmitter. These items were replaced on 4/4/2016 with spares.  

Confluence Pond (720) 

During start up it was found that both PTs were malfunctioning.  Also present were areas where 

the conduit had become uncoupled. On 4/14/2016 both PTs were replaced and the conduit was 

recoupled. 

No Name @ Quincy (730) 

During start up it was discovered that construction activities in the area resulted in the mast 

being torn off the standpipe. The mast was subsequently reattached with metal bands by, we 

assume, construction workers. This “fix” prevented OneRain personnel from gaining access to 

the transmitter (see Figure 1). On 4/6/2016 the mast was replaced, and access to the inside of 

the standpipe was restored. 

 

 
Figure 1: No Name@Quincy Before OneRain Personnel Repaired Mast 
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Broomfield (1200) 

The conduit and PT was found to be destroyed during start up, a result of construction activities. 

On August 4, 2016, new conduit was installed and rerouted to allow access to the PT during high 

water (see Figure 2). 

 

 
Figure 2: Broomfield Repaired Conduit 

Holly Dam (1610) 

During start up, it was discovered that the conduit had separated from the riser, and the riser 

was no longer bolted to the concrete structure. The conduit was replaced and the riser was 

secured on 6/30/2016 (see Figure 3). 

  
Figure 3: Before and After Conduit Work at Holly Dam 
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Lakeshore (4060) 

A large tree has grown in the vicinity of the rain gauge.  It is obscuring the rain catch and solar 

panel.  This site is on private property and we cannot trim or remove the tree.  This site should 

be relocated to an area on Denver Water property with adequate rain catch. 

Magnolia (4090) 

The original solar panel’s output has been decreasing over the last few years. During a site visit 

to replace the battery a new solar panel was installed on 9/9/2016. 

Fourmile (4410) 

We have been notified that this gauge station will be affected by road construction late next 

year. This site will have to be taken out of service, including removal of the PT and other 

electronics, so that it can be reinstalled when construction concludes. 

Bridge (4420) 

Shortly after start up, it was discovered that data from the site was being displayed 

intermittently in Contrail. A site visit on 4/8/2016 revealed that transmissions were decoded 

successfully locally at the OneRain truck. Further field analysis revealed VSWR readings were 

30+, which is unacceptably high. After replacing the BNC connector to the transmitter, the 

VSWR reading decreased to 1.1, which is satisfactory. All data has since been displayed 

successfully and timely in Contrail. 

Calwood Ranch (4770) 

During a maintenance visit test tips were not being transmitted, likely due to moisture shorting 

out the tipping bucket port. A spare transmitter was installed on 8/26/2016. All data is now 

being successfully transmitted and received. 
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2016 Site Reconstructions, Relocations, and Upgrades 

DIA@3rd Creek (1480)  

This site was relocated to the outside of the building (see Figure 4). It is now protected from 

rodent damage and OneRain personnel can access the site without an appointment. 

 

 
Figure 4: New DIA@3rd Creek Enclosure 

Broadway (10031) 

This site was upgraded to ALERT2 on 2/24/2016. 

Side Creek Park (10033) 

This site was upgraded to ALERT2 on 2/9/2016. 
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Sanderson Gulch (10035) 

This site was upgraded to ALERT2 on 4/27/2016. The original standpipe was in disrepair, so it 

was removed and replaced (see Figure 5). 

 

 
Figure 5: Upgraded Sanderson Gulch Site 

Porphyry (10036)  

This site was upgraded to ALERT2 on 5/11/2016. A solar panel was also installed (see Figure 6). 

 

 

 
Figure 6: Porphyry Rain Gauge 
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Little Dry Creek @ 64th (10038)  

This site was upgraded to ALERT2 on 7/21/2016. During the winter of 2015 an overpass was 

built above this site, so it was relocated further north so it would have suitable rain capture (see 

Figure 7). The same PT riser location was used.  

 
Figure 7: Little Dry Creek@64th Relocation and Upgrade 

 

Montview Park Relocation 

The old site was previously removed due to bridge construction. In November and December, 

2016, new site infrastructure was installed and the site was upgraded to ALERT2. A radar stage 

sensor was mounted to the bridge above the waterway (see Figures 8, 9, and 10). 

 

 
Figure 8: Montview Park 
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Figure 9: Montview Park Radar Sensor 

 

 
Figure 10: Montview Park Radar Sensor Looking Upstream 

Smoky Hill 

The repeater cabinet was updated on 11/15/2016. Previously, ALERT and ALERT2 units were on 

separate power sources; now they share the same battery bank. New 33 Ah batteries were 

installed along with a new AC float charger. All the power cabling was redone with quick 

disconnects to a new bus bar. This will allow for improved power monitoring and easier 

maintenance in the future. 

Standpipe Door Installs 

Doors were installed at Simms St, Niver Detention, Powers Park, Kelly Dam and Englewood Dam. 

Doors allow for maintenance to be performed in a more efficient and safe manner. These sites 
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were chosen due to being located on steep topography where ladder use is problematic and 

unsafe.  Additional doors should be installed annually to increase maintenance efficiency and 

safety. 

 

Diamond Hill Base Station 

On July 12, 2016 a major power outage occurred at Diamond Hill.  All network connectivity from 

the base station was lost.  The ALERT2 Demodulator Decoder and internet switch are connected 

to UPS battery backup.  A network issue upstream of the ALERT cabinet was determined to not 

have sufficient back up.  This issue was resolved. 
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Boulder County Activity 

There were no major issues in Boulder County this year.  A separate report will be delivered to 

the County with additional recommendations and upgrades. 

Porphyry (10036) 

This site had been increasingly reporting intermittently since mid-2015. It was upgraded to 

ALERT2 in May, 2016. A solar panel was also installed. This site has been functioning acceptably 

since the upgrade. 

Lyons Diversion (4560) 

The enclosure accumulates excessive moisture.  All access ports to the enclosure have been 

sealed and additional desiccant has been placed inside the enclosure.  This site will be 

monitored for moisture buildup in the future.  In addition, this site is on the edge of the receive 

capability for the Eagle Ridge Repeater.  Currently Eagle Ridge is not upgraded to ALERT2.  If 

there are no plans to upgrade Eagle Ridge, Apple Valley could be upgraded to a High Sierra 

3306 transmitter which would repeat the Lyons Diversion signal.  Apple Valley has a clear view of 

Lyons Diversion and would make an excellent hop.  
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Miscellaneous Activity  

OneRain Inventory Maintenance 

This year, OneRain implemented a new maintenance tool in our Inventory software that 

significantly advances our maintenance capabilities. Inventory Maintenance (IM) replaces our old 

maintenance software, Maintenance Tracker. One of the greatest limitations of Maintenance 

Tracker was that any maintenance records entered on an individual’s field computer remained 

isolated on that computer until those records were “merged” with other field computers (a time-

consuming, inconvenient process). This limitation is eliminated with IM, as all maintenance 

records and information pertaining to a site (e.g. calibration spreadsheets, diagnostic testing 

results, site items, site notes, etc.) are uploaded from an individual’s computer and stored in the 

cloud where all users may access them at any time.  

 

IM allows users to maintain a current inventory of items present at all sites, including 

information such as item serial numbers, manufacturers, models, and other specifications (see 

Figure 11). 

 

 
Figure 11: IM Items List for Aurora Regional Pond  

 

Work performed at a site is documented in a WorkBook, which is comprised of a number of 

WorkSheets, dependent on the particular items present at the site. OneRain has created 

WorkBook templates pertaining to all phases of the maintenance season (e.g. Seasonal Startup, 

Preventative Maintenance, Breakdown Maintenance, PT calibrations, Seasonal Takeout, etc.) (see 

Figures 12 and 13 below). 
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Figure 12: IM WorkBooks Tile 

 

 
Figure 13: WorkBooks Completed for Aurora Regional Pond in 2016 

 

WorkBooks contain multiple WorkSheets corresponding to the items at the site; WorkSheets 

contain user-defined testing criteria for respective site items. For example, Figure 14 below 

depicts a pressure transducer WorkSheet corresponding to Seasonal Takeout at Aurora Regional 

Pond, which requires that the PT undergo a two-point test and that the PT be raised out of the 

water.  
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Figure 14: Seasonal Takeout WorkSheet for Pressure Transducer 

 

Another extremely useful IM feature is WorkOrders (see Figure 15). WorkOrders allow the user 

to create records for site-related issues. WorkOrders are assigned to appropriate personnel, 

given a priority and due date, etc. Once the issue is addressed/remedied, the user can designate 

it as “Closed Complete,” but the WorkOrder is preserved in IM for future reference.  

 

 
Figure 15: WorkOrders Dashboard 

 

In summary, IM represents a vast improvement over Maintenance Tracker. IM allows users to 

maintain detailed records for sites and items, viewable by all users, and to create work orders. 

These powerful features enhance OneRain’s ability to perform efficient, effective, high-quality 

maintenance.  These records are available to you at any time with a password-secured login. 



19 

 

FCC Licensing 

OneRain is currently in the process of updating and renewing all applicable licenses. Currently all 

sites are associated with a FCC license and are not due for renewal until 2025. 

Alarming  

Rainfall alarms were added to all sites in Contrail.  Alarming is triggered by the following events: 

 0.5 Inches in 10 Minutes 

 1.0 inches in 1 hour 

 3.0 inches in 2 hours 

 5.0 Inches in 5 hours 

Deliveries are set up for e-mail and/or text message.  When a site is in the alarm state, the icon 

in the user interface will reflect this. 
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Future Areas of Interest  

The sections below outline areas that the District and OneRain have been tracking through our 

monthly meetings, or areas of future concern worthy of note.  

ALERT2™ Upgrade 

Below is a complete list of sites that have been upgraded to ALERT2: 

 Carr Street  

 Maple Grove Reservoir  

 East Toll Gate at Hampden 

 Blackstone  

 Havana Pond  

 James Creek at Jamestown  

 Lower Lefthand 

 Murphy Creek 

 Nolte Pond 

 South St. Vrain at Berry  

 Sand Creek at Colfax 

 Westerly Creek Dam 

 Coal Creek at McCaslin 

 Diamond Hill Wx 

 Sanderson Gulch 

 Side Creek Park 

 Little Dry Creek @ 64th 

 Broadway 

 Porphyry 

 Montview 

Secondary ALERT2 Base Station at Westminster 

To ensure reliable data reception, a redundant ALERT2 data receive location will be installed at 

the City of Westminster Public Safety building.  Data will be collected using a DB224 antenna 

and Blue Water Design’s B2010 Base Station Receiver/Demodulator.  The serial output will then 

be transmitted to OneRain’s secure data storage center via TCP/IP for display in Contrail.  

Diamond Hill suffered a major power outage on July 12, 2016.  During this outage all data was 

lost.  With a secondary receive location installed, data will still be received. 

Metadata Consistency 

OneRain will continue to work with WET and other agencies to integrate database metadata 

ensuring accuracy and consistency.   
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Spare Equipment Recommendations for Upcoming Season 

 

Table 2: Spare Equipment Recommendations 

Manufacturer Model Cost Quantity Total Notes 

High Sierra 3306-02  $3,000 2 $6,000 ALERT 2 Transmitter 

High Sierra 5301-03 $152 2 $304 Solar Panel 

High Sierra 7135-11 $215 2 $430 GPS Antenna 

Keller Acculevel $1,042.5 5 $5,212.5 120 ft. PT 

Keller Acculevel $1,142.5 3 $3,427.5 160 ft. PT 

-   Total $15,374  
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Additional Site Recommendations 

The following are additional site recommendations not associated with spares.  A detailed 

proposal can be provided upon request. 

Standpipe Door Implementation 

High Sierra has released a new product that allows the installation of a door in sites previously 

lacking one.  Currently there are many sites that lack a door, and are therefore difficult to access 

the electronics inside. We propose purchasing at least 5 Retrofit Kits for installation during the 

spring of 2017.  The installation of doors will improve safety and maintenance efficiency.  The 

cost of $495 per retrofit includes hardware and labor.  The list below contains sites that would 

benefit most greatly from the upgrade. 

 

 Lena Gulch at HWY 6 

 Cherry Ck / Steele 

 Grandby Ditch 

 Upper Sloan 

 ETG @ Buckley 

Van Bibber Re-Work 

Since the flooding of 2013, maintaining hydraulic contact at the current PT riser location has 

been an ongoing challenge.  The channel has shifted greatly and a substantial layer of rocks and 

sediment has been deposited in the vicinity of the PT.  In addition, the standpipe top section is 

in disrepair and access is difficult in its current location due to the sloping topography.  We 

recommend replacing the PT with a non-contact radar mounted to the bridge.  During this 

upgrade the site would also be transitioned to ALERT2.  The standpipe would be replaced and 

relocated to a site in the vicinity more conducive to performing maintenance.  Similar to Coal 

Creek at McCaslin, the radar sensor would be donated free of charge.  

ALERT2 Site Upgrades 

Currently, sites are only upgraded to ALERT2 when the previous transmitter fails or a new site is 

installed.  We would like to implement an ALERT2 upgrade plan, in which a specific number of 

sites are upgraded each year.  By upgrading, we increase the quality of data and preemptively 

reduce the chances of transmitter failure.  The price to upgrade a site to ALERT2 includes 

hardware, labor, and configuration of Contrail.   

 

 $3,712 per location 
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ALERT2 SDI-12 Sniffer 

High Sierra Electronics has combined a SDI-12 sniffer feature with their new ALERT2 

transmitters.  We currently have 2 ALERT sites where SDI-12 sniffers are in place.  We can easily 

upgrade these locations to ALERT2 while eliminating the SDI-12 sniffer hardware. 

 

 $3,712 New 3306 ALERT 2 Transmitter with Solar Panel and GPS 

ETG @ Hampden (10011) 

During take out, it was discovered that the standpipe was leaning to one side, and evidence that 

it had been struck by a large (construction) vehicle was apparent. The site is functioning 

correctly, and while the standpipe does not appear to be in imminent danger of toppling over, it 

should be repaired when possible. 

 

  
Figure 16: Damage to ETG@Hampden 

 

 $1,860 Labor and supplies to realign the standpipe 
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Maple Grove Reservoir (10013) 

On December 6th, 2016, the PT began reporting erroneous data. A site visit revealed that the PT 

was frozen in the riser. Data indicates the reservoir had dropped nearly 5.5 feet since November 

1st. This is the second consecutive year where the PT has been damaged by freezing.  It is 

recommended that before start up for 2017 the riser is lowered and a freeze-resistant OTT PLS 

PT be installed to help prevent this from happening again.  The new PT is on order and will be 

installed. 

 

 
Figure 17: Low Water Level at Maple Grove Reservoir 
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Appendix A: Spares on Hand 

Per separate PDF accompanying this document 

 

 

 


