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Pro je c t  Ove rvie w

• Goal: Ce nt ra lize  and manage  cont inuous  wate r qua lit y da t a  from 
mult iple  monitoring s it e s  and s ource s  t hroughout  Utah.

• Scope : 
• Mult iple  s e ns or t ype s  (e .g. lake , s t re am, pie zome te rs )
• Mult iple  parame te rs  (e .g. wate r t e mp, ph, e t c )
• Re al-t ime  or ne ar-re a l-t ime  da t a  s t re ams
• Bulk da t a  inge s t ion from de ploye d logge rs
• Allow mult i-pla t form acce s s  for ana lys is

• Us e rs : Program s t a ff, re s e arche rs , and partne r age ncie s , 
ge ne ra l public .



Co n s t ra in t s

Out -of-the -box s olut ions  a re  t oo e xpe ns ive
No de dica t e d s t a ff for da t abas e  de ve lopme nt   or manage me nt
Exis t ing s ys t e m pulling da t a  from s t re aming buoys  was  manual 
(monthly)
No e xis t ing frame work for logge r da t a  (~1200 da t as e t s  and 
count ing)



Sys t e m  Arc h it e c t u re

Location

Location_ID

Geo Location
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Data streams
● De ploye d s t andalone  logge rs
● St re aming da t a  from buoys
● St re aming USGS da t a

Le ve raging Google  She e t s
● Locat ion Table
● Samping Eve nt  Table
● Bulk Data  Ent ry (t e mpla t e )
● Google  forms  for bas ic  da t a  e nt ry
● Apps  Script s  for automat ion

● Bigque ry for da t a  ware hous ing
● Cloud Funct ions  for automat ion
● Sche dule d que rie s  for:

○ Automate d da t a  wrangling
○ De normaliza t ion for vis ua liza t ion

● Looke r Studio for vis ua liza t ion
● Google  Share d Drive  - Working Folde rs  for 

Raw Data

Sampling_Event

Sample ID

Location ID

Collecting Org

Logger Info

Added to BQ?

Water_Data
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Bigqu e ry fo r Big  Ta b le s

Water Data Tables
• Data  from dat a logge rs  and s t re ame d dat a
• QC archive d da t a

USGS Data  t able s
• Fina l da t a  t able  (da t a  olde r t han 4 months )
• 4 month da t a  (provis ional da t a)
• Sit e s  and parame te r code s

Exte rna l s he e t s
• linke d to google  s he e t s

Fla t  Vie ws
• Data  fla t t e ne d for das hboards
• Pulle d from dat a  t able s  hourly/da ily with s che dule d que rie s



Clou d  Fu n c t ion s  fo r Au t om a t ion

• Us ing for s t re aming buoy 
da t a  from wqDataLive

• St re aming USGS da t a
• Te s t ing of s t re aming 

microcont rolle r da t a  
(s oon)

Lightwe ight , e ve nt -drive n func t ions  t ha t  run backe nd code  in 
re s pons e  t o e ve nt s  without  ne e ding to manage  s e rve rs .



Pu b lic  Da t a  Ac c e s s ib ilit y

https://lookerstudio.google.com/reporting/2dc0cdd2-2888-48b6-b27e-e311ed30f122/page/OYGID


Se a m le s s  Ac c e s s  t o  Co n t in u o u s  Da t a
• Pull millions  of rows  with jus t  a  fe w 

line s  of R code :

• Acce s s  da t a  from:
• De ploye d logge rs

• USGS s it e s

• NOAA we athe r da t a

• Fas t , ce nt ra lize d acce s s  s upport s  
e ffic ie nt  workflows



Exa m ple  Wo rkflo w : QC Da t a
• Workflow:

• Pull data from DB into RStudio
• Load into dashboard for 

visualization
• Overlay continuous data with 

contextual data
• Identify and flag issues (e.g., out -

of -water sensors)
• Push QC flags back into BigQuery

• Visual checks improve  confidence 
in the QA process



Tu rn in g  QC Da t a  in t o  As s e s s m e n t

Download data using R

Shiny QC 
Das hboard

Upload QC flags  to 
da t abas e

Download da ta  us ing R

Run as s e s s me nt  
s c ript s

BQ Database



Clo s in g  t h e  Lo o p

● BigQuery Database
a . Fas t  acce s s
b. Fle xible
c . Can be  comple x

● Take away: Cloud tools  e nable  acce s s  t o high-re s olut ion wate r qualit y da t a
● Curre nt  Data  Volume s :

a . 1800  da tas e t s  ( inc luding ~340 USGS s it e s )
b. Wate r Data : 29M rows
c . St re aming Data : 1M rows
d. USGS Data : 18M rows

● Looke r s tudio das hboards  can be  de ve lope d with minimal code
● Monthly Cos t : ($25-30) - January 1-June  2, 2025 =  $127.05
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