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Test platform for detecting the presence of the 
virus on surfaces based on the CDC 2019-nCoV 
Real-Time RT-PCR Diagnostic Panel protocol 

COVID-19/SARS-CoV-2 

Surface Sampling 

Confirm disinfection practices 
 
Confirm if disinfection practices are 
eliminating COVID-19/SARS-CoV-2 
contamination from surfaces and 
fomites. 

Identify surfaces and fomites 

Identify environmental surfaces 
which may play a role in onwards 
transmission of COVID-19/SARS-
CoV-2. 

Extent and persistence 

Assess and determine the 
extent and persistence of 
surface contamination with 
COVID-19/SARS-CoV-2. 

AEEC has access to multiple Government GWACs and IDIQs and possesses a DCAA Compliant Accounting 
System.  
Our personnel capabilities include:   

- Certified Industrial Hygienists (CIH)  
- Professional Engineers (P.E.) 
- Data Scientists/Data Analyst & Cleared Resources  

Identification of COVID-19 contaminated surfaces will allow you to:  
- Flatten the curve 
- Improve risk definition 
- Implement and improve mitigation actions 
- Health and Safety Assurance  

 

 
Surface Sampling Protocol Utilized:  
World Health Organization Version 1.1 
Surface sampling of coronavirus disease (COVID-19):  
A practical “how to” protocol for health care and public health professionals. 
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March 25, 2020 
 
 
 

Flatten the Curve COVID-19 Mobile App (“FlattenCOVID19”) 
 
 
 

1 Brief Description 
 
American Environmental and Engineering Consultants (AEEC), LLC proposes the development of a mobile 
application and public health data analytics platform using Google Cloud Platform to “flatten the curve” of the 
current COVID-19 pandemic. The mobile application will convey utility for the public at large, public health 
professionals and policymakers in enhancing case detection, enabling digital contact tracing, and acting as a data 
capture portal for critical health and social behavior data associated with COVID-19 that will be analyzed within 
Google Cloud Platform.  The ultimate goal of this application and its associated analytical platform is to deliver 
evidence-based public health interventions, inform the public about needed measures to avoid disease transmission 
risks, and provide healthcare providers and public health officials with more accurate information about disease 
transmission dynamics that are currently unavailable.  The solution is informed by earlier efforts by other countries 
(such as China, South Korea and Taiwan) to use digital and connected health technology to combat COVID-19. 
AEEC  has teamed with health and technology firm S3, whose founders are renowned scientists at the University of 
California, San Diego School of Medicine and Public Health (hereinafter Team AEEC) to propose development of 
the application as outlined below. 
 

2 Public Health Rationale 
 
Currently, critical public health surveillance and behavioral health data about the COVID-19 outbreak is limited.  
This includes lack of resolution to the full scope and prevalence of the COVID-19 outbreak due to systemic lack of 
testing and diagnostic capability and the rapid spread of the disease.  Though public health measures such as 
encouraging social distancing guidelines, curfews, restricting public gatherings, and “stay-at-home” orders are 
currently being rolled out by state and municipal governments in an attempt to flatten the epidemiological curve of 
the outbreak, basic information about the actual number of cases, attack rate of the disease in specific communities, 
and the actual impact of these interventions remains woefully inadequate.  In response, technology innovations and 
crowdsourcing methods of public health data will become essential, including the use of mobile technology to 
collect, analyze, and deliver critical public health insights into the pandemic.  Below we propose a solution concept 
that addresses these critical needs by collecting geolocated data directly from users who might be COVID-19 cases, 
tracking behavior and movement of potential cases that can be used later for “digital” contact tracing, providing the 
public with de-identified proximity alerts of crowdsourced information, and acting as a communications platform to 
alert users of risks and provide them with evidence-based information to positively impact health behavior.   
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3 Mobile Application Features. 
 
Data collection will leverage four distinct sources of information (1) social media accounts, (2) surveying, (3) 
geospatial tracking, and (4) community-level characteristics. 
 
Data from social media accounts will be collected from the user’s profile and posts upon registration with the 
application via social logins using available APIs of popular social media platforms (see concept Screens 1-2). 
Social media profile variables include available demographic factors such as gender, age, and education, occupation 
or place of work, geographic location, and social networks. For public accounts or based on certain privacy settings, 
social media posts and comments can also be collected in order to build profiles of COVID-19 risks (e.g. self-
reporting of COVID-19 related symptoms, close contact with other possible cases, geotagging in hot spot areas, 
etc.).  The purpose of ingesting linked social media data during the registration and sign in process will be to collect 
valuable metadata, as well as inform analytics-based classification of the potential risk of the user to COVID-19 
transmission.  Users will be given the option to connect Facebook, Twitter, Instagram, LinkedIn, and other popular 
social media accounts. Metadata and profile information will be used to populate registration fields and will feed 
into the analytical back end database in Google Cloud Platform. In the event of conflicting demographic 
information, the user will be prompted to correct the demographic entry.   
 
At this point, users will also be prompted to enable geolocation services for the app (Screen 3).  If the user elects not 
to allow this option, major functional components of the app will not be available to the user, though important 
baseline user profile and demographic data will be captured. 
 

            
             Screen 1: Registration                          Screen 2:  Social Login                 Screen 3:  Geolocation 
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Upon logging into the mobile application for the first time, the user will be prompted to complete a short survey that 
assesses critical risk information relevant to COVID-19. Example questions are included on Screen 4 and have been 
compiled from information provided on the CDC Coronavirus Self-Checker web application in a more streamlined 
and easier to toggle questionnaire.  After users submit their responses, they will be directed to a screen that will 
create a classification of risk based on their self-reported responses, color coded as red (confirmed), yellow/orange 
(symptomatic), and green (clear) categories (Screen 5). Classification will include evidence-based guidelines on 
how to continue to monitor for symptoms, engage in social distancing, and provide information about available 
testing centers and treatment facilities based on the location of the user. Responses that would not classify users as 
high risk would trigger survey logic to show respondents questions that help analytical algorithms to differentiate 
between medium- and low-risk classifications. Risk of infection transmission is differentiated from risk of severe 
infection, which is assessed using a separate series of short questions such as those pertaining to pre-existing 
conditions. Furthermore, on a monthly basis, users will be prompted to complete another short survey to re-evaluate 
their COVID-19 risk status. If individuals were diagnosed with COVID-19, they will be asked to answer a short set 
of questions that provide information about symptomology, severity, and timeline. Further, users can submit 
supplemental information to confirm their status (e.g. COVID-19 testing results, etc.) which will be marked by 
checkbox to indicate additional documentation has verified their “clear” status. The overall objective of this 
classification system will be to get all users back to “clear” status.  
 
Following registration and baseline survey, users will also be provided additional application features to enhance 
usability and adoption.  This includes generating a unique QR code for each user tied to their application 
identity/account (Screen 6). This QR code can be tied to digital payment by adding it to a digital wallet, with each 
user that signs up for the application provided an incentive tied to the QR code and its use (discounts for consumer 
purchases, preloaded with credits, etc.).  However, the QR code serves a dual function of tracking user movement 
and behavior and also enabling a quick scan to determine the self-reported status of a user by other users, healthcare 
providers, businesses, or other concerned parties. For example, China has successfully deployed a QR-code-like 
system to monitor cases and their behavior, with a similar approach used in this concept. 
 
Users will also be given the option to invite their contacts to use the app with possible referral bonuses (Screen 7). 
This will enable snowball sampling-like methods to both increase the detection of possible cases and also encourage 
greater user adoption for purposes of crowdsourcing information directly from the public in a convenient way. 
 

     
    Screen 4: Baseline Survey           Screen 5:  User Status                 Screen 6:  QR Code                Screen 7:  User Invites 
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However, the utility of the application is the map it generates of the user and other crowdsourced information about 
other users and their status (see Screen 8).  Critical to this function is anonymizing the data to the best extent 
possible, including stripping personal identifiers and possibly aggregating user points in certain geographic 
coordinates (versus exact geolocation).  User information will include their risk classification (e.g. Red, 
Orange/Yellow, Green) and also provide additional information on the location of COVID-19 testing sites, 
healthcare facilities accepting cases, and other social services. This information will provide users with the 
information needed to make rational decisions about social distancing, self-quarantine, and adhering to state and 
local public health orders and mandates.  Critical to the personal health and public health benefits of this application 
is the crowdsourced geospatial tracking of the apps user base. Upon reaching a critical mass of users, the geospatial 
distribution of the sample is expected to closely resemble the distribution of overall COVID-19 cases in a 
community, thereby permitting the user to resolutely understand areas of higher and lower risk. These data will be 
collected with timestamps in local time zones. 
 
Collectively, the crowdsourced geolocated data generated by this applications (through user profile data, survey, QR 
code tracking, and active geolocation) will provide the analytical data layer needed to inform targeted public health 
interventions and critical health communication, including text messages notifying users when there are a cluster of 
cases in their proximity encouraging them to self-quarantine, push notifications of evidence-based information from 
trusted sources (to combat misinformation), and scheduling notification for testing and healthcare treatment 
appointments (Screen 9).  App-derived crowd sourced information can also be augmented with higher resolution 
data from public health agencies (e.g. official case counts in communities) and other data sources as detailed in the 
next section. 
 
As a concept solution, features such as social sharing, gamification, and user incentives will be critical to ensure 
broad user adoption and continued use.  A clickable demo of this concept is available via share from Justinmind. 
 

                                     
                             Screen 8: Crowdsourced Map                       Screen 9:  COVID-19 Notifications           
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4 Analytical Public Health Backend. 
 
Perhaps the most valuable component of the concept solution is its backend data collection on Google Cloud 
Platfrom.  Importantly, the data ingested by the Flatten the Curve app, will provide critical micro and macro insights 
to the COVID-19 outbreak at the individual patient, community and broader national level.  To process this data, 
analytical approaches will be utilized to develop a set of algorithms to take ingested data and output simple 
information to multiple stakeholders (the user, healthcare providers, public health professionals, and policymakers). 
This includes information about the emergence of potential disease clusters, geospatial history of users and social 
contacts (again for contact tracing at the digital level instead of via interviews and self-recall), real-world evidence 
on the impact of public health measures and communication (e.g. location data on how individuals responded to 
stay-at-home orders or text messages suggesting self-quarantine), demographic data to model for disease risk and 
profiles, and longitudinal data to inform epidemiological progression and transition of COVID-19. 
 
Importantly, this primary and secondary sourced data can be combined with community-level characteristics that 
can be derived from the US Census Bureau and the Centers for Disease Control and Prevention (CDC) and 
dedicated COVID-19 websites such as findcovidtesting.com and covidnearyou.org. Examples of variables from 
these data sources include the proportion of insured individuals in a zip code, proportion of non-English speakers in 
a zip code, and the historical levels of diseases with similar symptoms (e.g. influenza, rhinovirus) for the given time 
period in a zip code.  These data will be joined by geographic features and can be used with statistical testing to 
examine associations and correlates between at-risk population or those more susceptible to transmission or poor 
outcomes based on social determinants of health. 
 
Decision trees will be programmed to take survey data and output risk of infection with COVID-19 and also to 
output risk for high disease severity. For both of these, three levels of risk are possible: high (red), middle (yellow), 
and low (green). For the decision tree denoting risk of infection with COVID-19, baseline survey responses denoted 
in Screen 4 will greatly contribute to the classification of the user as high-risk. Negative responses to these questions 
will prompt a small set of additional survey questions about travel to nearby locations, assessed from GPS location. 
For example, the app will ask whether the respondent had visited the nearest ten grocery stores and gas stations, and 
then reference collected data on the number of high-risk individuals who had recently traveled to those locations.  
 
Data collected from social media posts will also help to classify a user as medium-risk or low-risk. Posts collected 
within the last two weeks will be automatically ingested and scraped for certain keywords (e.g. “coughing,” “fever,” 
“tired”) and the user will be prompted with these posts to verify whether he/she has exhibited these symptoms. 
Decision trees denoting risk of high severity will not take infection risk into account, but rather would resolve the 
following question: “If you were to contract COVID-19, how severe would your sickness be?” Demographic 
information from social media accounts would be used in tandem with survey responses to classify the user as high-
risk, medium-risk, or low-risk. To illustrate, an individual who is either immunocompromised or over age 60 would 
be classified as high-risk, an individual under age 60 with common pre-existing conditions (e.g. hypertension, 
hyperglycemia, smoker) would be classified as medium-risk, and an individual under age 60 without relevant pre-
existing conditions would be classified as low-risk for severe sickness. 
 
Individuals that have low risk of having been infected with COVID-19 are expected to garner additional utility from 
unique, data-driven recommendations that further keep infection risk low, especially if these individuals are of high 
risk for severe sickness. To accomplish this, the application will take information about localized risk in the 
community and relay this information to users. If the user has four grocery stores within a five-mile radius, the user 
would be interested to know if visiting one of these is especially risky for contracting COVID-19. The app can 
tabulate the proportion of high-risk users that have visited each of these stores in the previous day to denote whether 
any of these are especially risky. These statistics would refresh on a daily basis, as stores are expected to be cleaned 
especially frequently during the COVID pandemic. Broader community-based risk information will also be relayed 
to the user. The proportion of high-risk users in a given zip code is expected to fluctuate, and a moving average of 
this statistic can be relayed to the user in a simple way. In particular, the user will be interested to know whether 
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conditions are worsening or improving in a given community. Simple projections, based upon average trends seen in 
similar communities around the country, can be relayed to the user to estimate whether conditions are expected to 
worsen or improve in the following 5-10 days. 
 
The application will also be able to provide recommendations to users who are expected of having contracted 
COVID-19. Suggestions for nearby hospitals can be provided for users who are at high risk of disease severity, and 
recommendations to limit disease spread (and to alleviate symptoms) can be given to users who are at low severity 
risk. 
 
These analytical layers can be used by healthcare professionals to better assess relative patient risk of COVID-19 
infection when testing is not available or otherwise not feasible.  Healthcare professionals can scan the QR code of 
the patient and with the patient’s permission, access the full dataset of patient movement, social contacts, and self-
reported symptoms, which will be aided by clinical-decision making software services powered by the Google 
Cloud Platform backend app database to assess patient risk at the point of care.   
 
Equally, policymakers will have data at their fingertips to evaluate the effectiveness of COVID-19-related policies 
and countermeasures, and can better develop evidence-based policymaking at the community and national level to 
thwart progress of the outbreak based on data that is localized and actionable.   This can also include identifying 
populations at high-risk that require additional testing access, require public service surge capacity, and may not be 
receiving or seeking necessary.  
 
The attached technical architecture provides detail on how the backend data is ingested, output and processed. The 
Architecture is scalable and machine learning features are within the future plans of the application.  
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Flatten the Curve Web App Architecture 
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Data Ingestion from external sources to Cloud 

Uniform and rapid mobile app development platform 

Handles incoming traffic and contains codebase for mobile backend Up-streaming of data for users including geographic data points to Google maps

Central data repository and reporting
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