
Total Cost:  675,726$                                   94,600$                                     
Note:  Kisters estimate does not include maintenance of cameras,
AECOM Yearly estimate (Year  2)   does not include Forever Warranty, Battery Cost & Replacement (about $65K 
estimate),
AECOM's approximate engineering services  based on CES engineering services cost. 

Total Cost for Kister Equipment & 
Services:

595,726$                                   72,600$                                     

Approximate AECOM Cost :
80,000$                                     22,000$                                     

Public Web Portal $19,000 $19,000

One-Time Labor and Implementation 
Costs

$125,000 $0

Datasphere $12,000 $12,000

Gridded and Raster Data Services $12,000 $12,000

Telemetry $21,000 $21,000

Video Processing and Storage $8,600 $8,600

Installation of 70 Radar Water Level 
Stations on Light Poles

$88,936.00 $0

Testing and Commissioning of Radar 
Water Level Measurement Stations

$0 $0

Solar Panels ($250 each) $17,500.00 $0

Site Visit and Inspection of 70 Sites $4,900.00 $0

Equipment Enclosures ($1,175 each) $82,250.00 $0

Outdoor Cameras ($695 each) $48,650.00 $0

Mounting Brackets ($92.00 each) $6,440.00 $0

Data Loggers ($1,140 each) $79,800.00 $0

Engineering Services and Equipment Cost Summary                                                                                                                                                                                                                                  
AECOM & Kisters (HSA)

Product Cost: Year 1 Cost: Year 2

Radar Level Sensors ($995 each) $69,650.00 $0
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Introduction 
The purpose of this document is to outline the planned implementation and 
configuration of radar water level sensors and day/night video cameras with all 
data hosted in the KISTERS datasphere solution and presented in a series of 
private and public web portals for the City of Miami Beach, Fl.  Radar sensors 
and video cameras will be attached to standard KISTERS gauges which include 
data loggers, solar panels, and 4G communications.  All data collected from the 
gauges will be stored and managed in KISTERS datasphere cloud solution 
where the data will be automatically verified, additional data products derived, 
alarming, warnings and information will be distributed.  Web portals will present 
the map-based interfaces that allow the combination of radar sensor data with 
historic and current video data.  Various raster products such as current and 
future weather radar will also be visible in the portals. 
 
 

Scope of Work 
The City of Miami Beach identified 70 locations to install radar level and video 
camera gauges across the City.  KISTERS will supply all equipment, installation 
services, and data telemetry for each gauge.  KISTERS will work with AECOM 
and the City to present the gauge data and other integrated sources of data 
(raster) in internal and external web portals. 
 

Assumptions and Constraints 

Below are a list of general assumptions and constraints for the project.  

 

 City will provide articulated boom of other lift devices as required for 
installation of station equipment on light poles. 

 Presence of City personnel on-site if required during equipment 
installation. 

 City supplied lane or shoulder closures if required during installation. 

 City of Miami, MOT, FPL or other permits as required for project 
completion. 

 Scope modifications could negatively affect the scheduled delivery date.  



 

 
 
Project Deliverables / Cost 

Hardware / Sensors / Installation 
 
 
Part Number & Description Item Price Quantity Total 

Price 

HYC215S5 
RADAR LEVEL SENSOR WITH 80 GHz TECHNOLOGY, 
WATERPROOF, DUSTPROOF, 
IP66/IP68, OPERATING RANGE TEMPERATURE -40 F to +176 F (-
40C to +80 C), 
MAINTENANCE FREE, WIRELESS BLUETOOTH ADJUSTMENT AND 
PROGRAMMING. 

* ± 2 MM ACCURACY 
* 49 FT (15 M) MEASURING RANGE 
* SDI-12 OUTPUT 
* 16 FT (5 M) INSULATED PUR CABLE 

$995.00 70 $69,650.00 

HYC/MB 
HIGH QUALITY AND ROBUST 8 INCH MOUNTING BRACKET, 316L 
STAINLESS STEEL. 
ADJUSTABLE SENSOR HOLDER ALLOWS EASY ALIGNMENT OF 
SENSOR. 

$92.00 70 $6,440.00 

IQ UC/SDI-12 
IRIS UNDERCOVER PRO DATA LOGGER / SDI-12 WITH       
CELLULAR 3G/4G TELEMETRY AND WITH WIFI 
PROGRAMMING, INCLUDING 4G 6dB HIGH GAIN ANTENNA. 
·        2X ANALOG INPUTS (16 BIT RESOLUTION) 
·        2X DIGITAL INPUT/OUTPUT CHANNEL 
·        2X DIGITAL INPUT CHANNELS 
·        2X ANALOG EXCITATION OUTPUT 
·        DIRECT FTP REPORTING (CSV/XML) OF LOGGED DATA TO 
ONE OR TWO DESTINATIONS 
·        3 X LED INDICATORS 
·        SDI-12 
·        IP65 ENCLOSURE 
·        16MB FLASH MEMORY 
·        INTEGRAL SOLAR CHARGER (10-30V DC INPUT) 
·        12VDC POWER SUPPLY REQUIRED 
·        REAL TIME CLOCK 
·        INCLUDES OPERATING ILINKSOFTWARE 
·        LOGS SYSTEM TEMPERATURE, BATTERY 
VOLTAGES/CURRENT AND RSSI SIGNAL STRENGTH) 

$1,140.00 70 $79,800.00 

MISC. PARTS 
WEATHERPROOF COMPACT EQUIPMENT ENCLOSURE, 
POWDERCOATED STEEL. 
COMPLETE WITH; EQUIPMENT MOUNTING BACKPLATE, CRITEC 
LIGHTNING 
PROTECTION, TRANSIENT VOLTAGE SPIKE PROTECTION ON 
ANTENNA LINE, 
WATERTIGHT CABLE GLANDS, STAINLESS STEEL 
WEATHRPROOF VENTS WITH INSECT SCREENS, POLE 
MOUNTING HARDWARE AND LOCKABLE STAINLESS 
STEEL DOOR HARDWARE. 

$1,175.00 70 $82,250.00 



MISC. PARTS 
HIGH RESOLUTION 4G INFRARED WEATHERPROOF 
OUTDOOR CAMERA, WIDE ANGLE LENS FOR VIEWING 
PUBLIC AREAS, FTP CAPABLE, EVENT BASED IMAGE 
TRANSMISSION BASED ON WATER LEVEL CHANGES. 

$695.00 70 $48,650.00 

MISC. PARTS 
SOLAR PANEL WITH POLE MOUNTING HARDWARE AND 
12V MAINTENANCE FREE SLA BATTERY FOR SYSTEM 
POWER. SOLAR PANEL WATTAGE TO BE DETERMINED 
BASED ON DESIRED CUSTOMER IMAGE TRANSMISSION 
RATE. 

 

$250.00 70 $17,500.00 

ENGINEERING SERVICES 
SITE VISIT AND INSPECTION OF 70 STATIONS 
THROUGHOUT THE CITY OF MIAMI, TO ENSURE STATION 
SUITABILTY. PRICE IS BASED ON 5 SITES PER DAY. 
TOTAL 1 PERSON 14 DAYS. 

 

$350.00 14 $4,900.00 

ENGINEERING SERVICES 

INSTALLATION OF 70 RADAR WATER LEVEL STATIONS ON 
CITY OF MIAMI LIGHT POLES. INCLUDES INSTALLATION OF 
EQUIPMENT ENCLOSURE, NON-CONTACT RADAR LEVEL 
SENSOR, IP CAMERA AND SOLAR PANEL. PRICE 
INCLUDES BASED ON 2 PEOPLE X 47 DAYS. THE 
FOLLOWING IS INCLUDED. 

PRICE INCLUDES HOTEL ACCOMODATION AND TRAVEL FOR 2 
PEOPLE. 

 

$88,936.00 1 $88,936.00 

ENGINEERING SERVICES 

TESTING AND COMMISSIONING OF 70 RADAR WATER LEVEL 
MEASUREMENTS STATIONS. INCLUDES CUSTOMER TRAINING 
IN SYSTEM OPERATION. 

$0.00 1 $0.00 

TOTAL Hardware / Equipment   $398,126 

 
 
 
 
 
 
 



Telemetry / Services / Labor 
 
 
Telemetry 
 
All gauges will be configured with 4G modems capable of transmitting the radar 
data as well as the video for presentation and archiving.  Data transmission costs 
from the radar are negligible in comparison to potential charges from video 
transmission.  The gauges have the ability to transmit at different rates 
depending on the presence of water detected from the radar sensor.  For 
example, during dry or non-flood conditions, the video could submit one image 
per hour for archive, and during a flood event stream multiple images per 
second.  KISTERS will work with AECOM and the City to find the optimal balance 
and cost-benefit ratio for video transmission. 
 
Estimated Costs: $1,750 per month ($21,000 / year) for 70 stations (AT&T) 
 
 
Video Processing and Storage 
 
With video cameras in public spaces and the intent to make the recorded videos 
and images available to the public, a certain amount of automated video post 
processing is necessary.  For example, in the image below, the automated 
processing is able to identify people and blur their image in the final video.  The 
process can also happen with license plates, etc. 
 

 

Figure 1 Automated video processing to maintain public privacy. 

 



The storage of video data in the cloud is roughly $40 per terabyte and KISTERS 
will work with the City to determine video archive retention times. 
 
Estimated Costs: $716 per month ($8,600 / year) for 70 stations 
 
 
Datasphere 
 
KISTERS datasphere cloud service will act as the internal data engine and data 
management core to the proposed solution.  All data from gauges, videos, and 
raster products like precipitation forecasts and weather radar will be accessible 
and managed from this system. City staff will be able to manage alarm settings 
and thresholds, view raw and processed radar sensor data, as well as view the 
video archives.   
 
 

 

Figure 2 Datasphere alarm threshold management with graph of radar data. 

 
Estimated Costs: $1,000 per month ($12,000 / year) for 70 stations 
 
 
Gridded and Raster Data Services 
 
Products like current and future weather radar and total precipitation forecasts 
will also be integrated into the datasphere system and viewable by both City staff 
and the public web portal.  All gridded and raster products will be stored and 
managed in the datasphere cloud solution. 
 



 

Figure 3 Gridded and raster data viewer.  Allows browsing of historic, current, and 
forecast data sets. 

 
 
Estimated Costs: $1,000 per month ($12,000 / year) 
 
 
Public Web Portal 
 
The most visible part of the project will be the public web portal.  This portal will 
clearly present and illustrate the data and products provided by the City radar 
gauges to the public through a variety of views and interfaces.  For example, in 
the image below, a ‘digital twin’ can be presented where the public can see radar 
gauges on a 3-D map of the city and view the radar water levels in a graph 
below.  Critical levels (such as road or sidewalk level) could be color-coded or 
marked to help illustrate the impact of flooding. 
 



 

Figure 4 Digital twin showing gauge location and level data within the 3-D map. 

 
While the radar sensor supplies an accurate water level directly below the gauge, 
the use of video cameras in the portal can help the public asses the impact and 
visually translate and interpret the data.  In the images below, users of the public 
portal would be able to view current and historic video with the radar water level 
below in a graph all controlled by a convenient time slider. 
 
 



 

Figure 5 Video and radar sensor data in a combined public view. 

 

 

Figure 6 Video and radar data in combined view with specific reference images to the 
right. 

 
Estimated Costs: $1,584 per month ($19,000 / year) 



 
 
 
 

Software Service and Labor Cost Summary 
 

#  Product Cost 
(Monthly) 

Annual (1st 
year) 

Annual (2nd 
year) 

Annual 
(Nth year) 

1 Telemetry $1750 $21,000 $21,000 $21,000 

2 Video 
Processing and 
Storage 

$716 $8,600 $8,600 $8,600 

3 Datasphere $1,000 $12,000 $12,000 $12,000 

4 Gridded and 
Raster Data 
Services 

$1,000 $12,000 $12,000 $12,000 

5 Public Web 
Portal 

$1,584 $19,000 $19,000 $19,000 

6 One-Time labor 
and 
implementation 
costs 

 $125,000   

      

 TOTAL $6,050 $197,600 $72,600 $72,600 
 
 
 

Total Project Cost 

 
 
Item Cost Annual Reoccurring 

Costs 
Sensor and Equipment $398,126 n/a 
Software Service and 
Labor Cost 

$197,600 $72,600 

TOTAL Project $595,726 $72,600 
 
 
 
 
 
 
 
 
 



Principal Contacts 

KISTERS Primary Contacts 

Name: Matt Ables (Software) 

 or Peter Ward (radar equipment) 

Phone Matt: 916-723-1441 

Phone Peter: 561-252-1527 

E-Mail: matt.ables@kisters.net 

peter@hydrologicalusa.com  

 



PROPOSED EQUIPMENT
CITY OF MIAMI BEACH



HYDRA-PULSE 80 GHZ 
RADAR LEVEL SENSOR
TRANSFORMING THE WAY WE MEASURE LEVEL







$262,500

Total Cost with Camera Option 2: $1,290,160 $243,780

Furnish, Install, and Maintain Cameras and Photo Storage                                                    
Option One                                                                                                               

Mobile StreamCam 4K (65 units)                                                                        
Solar Option (65 Units)                                                                                         

Location and Installation (65 Units)                                                                    
Permitting ($95-$120/hour)                                                                                

Starting Year Two, Yearly Software Support and Photo/Video Archive                                                                                                                               
Starting Year Two, Yearly Maintenance ($95/hour): not included in 

total

$421,850 $155,220

Note: Final cost does not include permitting, maintenance, scorecard presentation to elected officials, or field survey elevation

6 $17,200 $22,000

Data Processing and Scorecard Submittal                                                        
Year One: Complete Final Scorecard Incorporating Field Survery 

Data                                                                                                                                                             
Year Two: Submit Updated Scorecard Two Times per Year          

$136,500

 Scorecard Presentation Support to Elected Officials (Optional)                                                                                                        TBA TBA7

Total Cost without Camera: $729,860 $107,280

8

Total Cost with Camera Option 1: $1,151,710

Engineering Services and Equipment Cost Summary                                                                                                                                                   
CES & SMARTCOVERS

1  Scorecard Criteria Development                                                                 $19,800 $0

Task Description Cost: Year 1 Cost: Year 2

Develop Draft Scorecard                                                                                  $23,6002 $0

3  Sensor Location Reccomendation (65 Sensors)                                                $23,200 $0

$25,935

Starting End of Year Two, Battery Cost is $358/unit @ 65 units, Every 
Two years

$0

Furnish, Install, and maintain Flood Elevation Sensors                   (65 
Sensors)                                                                                               

65 Sensor packages (control box, sensor, battery, and antenna)          
@ $8,564 each

$556,660 $0

Contractor will provide materials, construction concrete pad, and 
provid MOT where required for 65 locations ($1200/location)

$78,000 $0

$23,270

Contractor will install the sensor assembly (harness, battery, 
ultrasonic sensor, antenna) into 65 traffic enclosures                                     

(120 hours @ $95/hour)
$11,400 $0

Yearly Active Site Management ($365/unit, 65 units), Starting Year 
Two

$0 $23,725

TBA

End of Year two, Contractor Replaces Batteries (65 units, 2 hours, 
$95/hour)

$0 $12,350

Field Survey Elevation of Each Concrete Pad, Street, Swale, Ditch, and 
Finished Floor Elevations as Needed, Provided by City Field Survey 

Contractor
TBA TBA

Furnish, Install, and Maintain Cameras and Photo Storage                                                    
Option Two                                                                                                              

SecuirtyCam Lite (65 units)                                                                             
Solar Power Upgrade (65 Units)                                                                                         

Location and Installation (65 Units)                                                                    
Permitting ($95-$120/hour)                                                                                   

Starting Year Two, Yearly Video Hosting and Software Service                                          
Starting Year Two, Yearly Maintenance ($95/hour): not included in 

total

$560,300

4

5
Permitting: Public Works, Building Department, MOT, 

Homeowners Associations                                                                                                                     
TBA

Forever Warranty ($399/unit, 65 units), Starting Year Two $0






































