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Executive Summary 

Rationale 

In November 2018, the Pittsburgh Collaboratory for Water Research, Education, and 

Outreach (henceforth the “Pittsburgh Water Collaboratory”) hosted consensus-building 

meetings among academic, community, non-governmental, and governmental 

organizations. These meetings (one each on green infrastructure, water quality, and 

flooding) aimed to identify key regional knowledge gaps and formulate a research agenda 

to fill those gaps. Outcomes were documented in three community consensus reports as a 

reference for continued work to meet regional water challenges (https://

www.water.pitt.edu/resources/community-consensus-reports). The Green Infrastructure 

meeting participants identified the following set of regional needs:  

• Forge a regional Green Infrastructure data strategy 

• Define a realistic and effective monitoring agenda 

• Push toward a comprehensive approach to Green Infrastructure 

Meeting Format 

On October 27, 2020 the Pittsburgh Water Collaboratory co-hosted a Zoom meeting with 3 
Rivers Wet Weather to identify specific regional green infrastructure questions and 

prioritize data needs to answer these green infrastructure questions. This process was 
completed in parallel by eight groups as follows: First, groups were asked to list important 
questions about green infrastructure and identify the most important question from their 
list. Then, groups were asked to create a comprehensive list of information necessary to 
answer the most important question(s) they identified. In the final step, the groups were 
asked to take these comprehensive lists of data needs and triage the data needs into three 
categories:  Essential, Very Helpful, and Luxury.  Each of the triage bins would ideally have 
roughly equal size groups.   
 
Each group recorded its inputs in google docs, and these inputs are included as two 
appendices: Appendix 1 contains all the questions generated by the groups, ordered by 
themes. Appendix 2  contains the questions selected by the groups as most important, the 
list of information needs to answer these most important questions, and the triaged 
categorization of data needs. Bold and underlined text in the appendices identifies 
questions that were identified as important.  Note, the appendices contain raw data from 
the groups.  These responses were only minimally edited (e.g., minor spelling corrections, 
etc.)   Edits requiring interpretation (e.g., rephrasing items as questions) were avoided. 
Time constraints were tight in the Zoom environment, so partially completed tables likely 
reflect cases where the group simply ran out of time. 
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Discussion & Takeaway 

Given the attention green infrastructure has received as a regional storm water 
management strategy, the sheer number of questions is daunting. In retrospect, it is likely 
not that surprising given the complicated, evolving regional water systems (e.g., 
impervious cover + changing precipitation + widely varying socio-economic forcings). The 
number and variety of questions does underline the overwhelming need to implement 
these systems in a way that maximizes our ability to learn. We have a lot of questions, we 
need a lot of data.  Below we highlight major themes that emerged during this process. 

Humans and Green Infrastructure 

The majority of “favorite” questions require some fine-scale characterization of local 
human populations. Given the rich data on human populations available (e.g., Census, etc.) 
this points to a problem of access and integration rather than a new data need. We can 
largely characterize the human populations surrounding green infrastructure with existing 
data, these questions need to be added to our set of specific questions and the answers 
considered.   
 
In particular, these human data are fundamental to answering concerns about just and 
equitable green infrastructure investment. Spatial patterns of socioeconomic inequities 
can be reinforced or accentuated if disparities exist in project design or maintenance 
regimes. The ready availability of socio-economic data in the context of green 
infrastructure is vital for both planning and evaluation purposes. 

What else is Green Infrastructure and How Do We 

Manage It?  

Many other questions focused on the potential for using the substantial investment in 

green infrastructure to address other functions. For example, how effective is green 

infrastructure as green space? If it is managed for co-benefits, how much does that add to 

operations and maintenance budgets?  Does the green infrastructure achieve anticipated 

water quality improvements? 

 

While human data discussed in the previous section is rich and can readily be linked to 

green infrastructure, the questions of function in the previous paragraph are very site 

specific.  These questions require specialized data directly associated with the green 

infrastructure. These data are not commonly collected and are hard to model accurately. 

The underlying principle here is not that every green infrastructure project has to measure 

these aspects all of the time, but it is very important for early and demonstration project to 

measure as many of these aspects as possible so future decisions, made during more 

intense build out periods, can be more effective. 
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The focus on multiple benefits from green infrastructure in these questions  also 
underlines the need to imagine this next cycle of infrastructure re-investment as a 
mechanism to improve our city-scapes in multiple ways. Most of our “official” data 
gathering specifications remain focused on the need to remove storm water from the 
sewer systems. If we can re-set expectations such that project design considers these 
other aspects, this creates opportunities to increase the total benefits of these projects. 
There is a marginal cost in considering multiple functions, but this is a substantial 
investment in Pittsburgh’s infrastructure. 

Triage is hard 

Perhaps the most unsurprising outcome of this exercise is that choosing among data is 
not easy. In general, there were more data items in the “Essential” column than the 
“Luxury” column. The time allowed for this exercise was short. However, the questions and 
data needs collected here are a solid foundation to begin the Green Infrastructure Atlas 
Leadership Team’s work to define regional data needs. 

Path Forward 

The next steps require more intense and concerted effort, most likely by the Green 
Infrastructure Atlas Leadership Team. However, this meeting did identify some important 
next steps organized below by the relative ease of implementation. 
 

Low Hanging Fruit 

1. Integrate human socio-economic data into green infrastructure planning and decision 
tools 

2. Add descriptions of other functional roles (green space, water quality, etc.) to the 3 
Rivers Wet Weather Green Infrastructure Atlas database 

Mid-term Changes in Practice 

1. Encourage consideration of other functional roles for green infrastructure and require 
data gathering to characterize these functions as a part of funding structures 

Long-term Pay Offs 

1. Comprehensive assessment of the variety of potential green infrastructure functions 
including fundamental assessment of the equitable implementation of the overarching 
strategy. 

Identifying Core Information to Answer Green Infrastructure Questions      |     Executive Summary 4 



 

 

The Pittsburgh Collaboratory for Water Research, Education, and Outreach and 3 Rivers 

Wet Weather thanks all participants for their time and generous sharing of experiences 

and ideas. We thank the Heinz Endowments for their support of the Collaboratory.  We 

thank Steve Albert and Emily Mercurio for their presentations. An additional thanks to the 

following mediators who enabled group work during the meeting:  Emily Elliott, Becky 

Forgrave, Lydia Morin, Annie Quinn,  Eitan Shelef, Mary Wilson, Rebecca Zeyzus, and Kate 

Zidar. 

Acknowledgements 

Identifying Core Information to Answer Green Infrastructure Questions      |   Acknowledgements 5 



 

 
Appendix 1: List of Questions—Organized 

by Theme 

Identifying Core Information to Answer Green Infrastructure Questions      |   Appendix 6 

Note, these are raw responses and have been minimally edited (e.g., minor spelling 
corrections, etc.)  Edits requiring interpretation (e.g., rephrasing items as questions) 
were avoided. Bold and underlined text identifies questions that were identified as 
important.   

 

Green Infrastructure & Construction and Design 

• How many types of plants do you really need?  

• How do you place curb cuts so they actually work?  

• How best to quantify sediment loading to a proposed BMP 

• Basements Hatch and how to keep them AND GI in the region 

• Access Patches for Businesses  

• Infiltration of a rain garden and our local basements 

•  Solution- Line the basement 

•  What are the conditions to line your facility (To move the water elsewhere) and or 
encourage the infiltration directly on site.  

•  NEED Subsurface information 

• Utilities  

• Are there up to date/comprehensive soil and geology maps available? 

• How do we ensure community input in placement, design (and, if possible, 
construction) 

• What is the newest technology for GI available and how tested is it?  

• Is there data about recent regional construction costs that can be shared  

• What projects are using pretreatment and inlet protection, and which products/
methods? 

• What are the typical sizes of GI type being built and what are their typical (median, 
average?) tributary area?  

• How to engage with busy contractors?  Can a pipeline of potential projects be created? 

• How do we educate contractors on building GI? 

• What should be required from constructors after construction in terms of 
maintenance/monitoring? 

• What is the constructors responsibility for the system performance on the longer time 
scale? 

• Could someone certify “green” contractors with a special certification 



 

 
Appendix 1: List of Questions—Organized 

by Theme 

Identifying Core Information to Answer Green Infrastructure Questions      |   Appendix 7 

Green Infrastructure & Maintenance 

• How often do you need to weed a rain garden?  

• How often do you really need vacuum pavers?  

• Is there an O&M manual? Standard practices and standards we can use. OR make them 
more user friendly and available. (ALCOSAN developed an answer) 

• How can BMP features and maintenance tasks be more standardized to make it easier 
for staff to understand and complete the tasks.  

• What are the maintenance tasks for each type of GI 

• Detailed costs of maintenance for each type of GI  

• What are the pretreatment considerations for underground soil infiltration interface 

• GI maintenance includes hardware, soil, and plants. How to best maintain all of those 
aspects? What workforce is available for this? Kudos to LandForce! 

• Are built GI facilities being maintained - what projects have maintenance agreements, 
what projects have O&M plans, what projects are inspected - And who is performing 
maintenance?  

• What projects have volunteer participation in maintenance of projects? NGO 
participation?  

• How do we ensure living-wage jobs for the maintenance of GI, with a focus on hard-to-
employ populations? Can we monitor job growth and economic benefit?  

• How best to standardize performance and condition of GSI features? (Like a NASSCO 
rating equivalent for sewer infrastructure) 

• How will GI maintenance be funded? 

• Who will be responsible for maintaining GI? 

• Can community organizations take on this role?  What kind of training and oversight? 

• What can be done for GI installations on “rental” properties where the occupant does 
not necessarily have a stake in the appearance or function of the property? 



 

 
Appendix 1: List of Questions—Organized 

by Theme 

Identifying Core Information to Answer Green Infrastructure Questions      |   Appendix 8 

Green Infrastructure & Long-Term Monitoring 

• How long do you monitor?  

• IT IS HARD 

• What technology works?  

• Piezometers: Infiltration and groundwater discharge (to review the previous and levels)- 
simulation of the outfall.  

• Do we always need an outfall pipe?  

• Need qualitative monitoring approach 

• What data sharing protocols can be utilized to simultaneously meet municipal / private 
GI monitoring needs, and academic research goals? 

• What technologies are used in monitoring, and what are the infrastructures needed to 
support this (citizen scientists, wi-fi, monitoring devices, etc.) 

• What are the harms that can come from monitoring this data at a household/
community level, and do we have governance practices in place to address this?  

• I mostly hear about TSS as a target pollutant, any more TMDLs coming soon, like 
Bacteria? 

• How many GIs have been in long term, are being maintained,, monitored and still 
operating by design 

• Which parameters are most helpful? Which are being collected? 

• How could a third party possibly interpret an existing GI? What info about the GI design 
is provided to accompany data?  

• What is long term? What is meaningful? - from there get to unified set of parameters, 
standards for data collection (equipment and methods) 

• How to integrate ongoing monitoring happening now with other programs coming up? 
How to stop disconnect between stakeholders w similar goals?  

• Are there data standards specifying a unified set of parameters that are to be 
monitored as best practices, in a particular format that would allow for automated 
analysis? 

• How do deal with different equipment setups logging data in different ways? 

• GI being built to meet permit reqs, not being built for data - how are those ones 
working? 

• What projects have monitoring data? And for what purpose - CSO reduction, WQ 
improvements?  

• What length of monitoring is needed to establish a rule considering weather cycles? 

• How do we incorporate the monitoring of co-benefits as well? Health, economic, etc.  

• What partners exist that may be able to monitor GI? 

• Who is the longest-term organization or institution who could keep track of this for 10, 
20, 30  years? 

• What information exists in other cities that can guide monitoring efforts / cost 
estimates 



 

 
Appendix 1: List of Questions—Organized 

by Theme 
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Green Infrastructure & Education 

• What efforts have been undertaken throughout our region, and what future plans are in 
place? 

• What are the positive impacts that have already been made through GI? 

• Who can citizens approach about addressing GI needs in their neighborhood? 

• How can we use words the public actually knows?  

• How can we retrofit individual homes in a functional way that people can work on?  

• How can school aged children learn about GI in or outside of the classroom? 

• What are the different literacies/competencies needed for education? 

• How to best educate public works/facilities management folks on maintenance 
activities? 

• Do we need more outreach? 

• Who are reaching to? 

• What are the goals education? 

• Can adults be trained? (recycling) 

• Are we trying to educate the engineering community too much rather than children? 

• Are we putting our resources and energy in the right places? 

• Would we have a more receptive audience in the younger generations? 

• How do we educate on the lifecycle/total costs? 

• What projects have monitoring data? And for what purpose - CSO reduction, WQ 
improvements?  

• What length of monitoring is needed to establish a rule considering weather cycles? 

• How do we incorporate the monitoring of co-benefits as well? Health, economic, etc.  

• How can local universities and grade schools integrate GI into their curricula? 

• What methods are best for educating municipal works crews on proper BMP 
maintenance? 

• What strategy is most efficient at reaching the general public regarding home-based 
BMPs? 

• How can we use GI to teach the public about better water management practices at the 
household level 

• What would it take to give “environmental justice” greater visibility in the region? 

• How can we use citizen scientists to monitor and study GI 

• How do we train citizen scientists to help monitor or even care about monitoring 
implementation?  



 

 
Appendix 1: List of Questions—Organized 

by Theme 
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Green Infrastructure & Human Dimensions (economic 
development, health impacts, etc.) 
• How do you quantify the human dimensions? 

• Rate payer and affordability, and how do we truly understand that?  

• The easily measurable benefits of GI include flood mitigation, CSO reduction, aesthetic 
& ecological value - factors that municipalities, sewer authorities, etc. are willing to pay 
for given the right value proposition.  Other factors - economics, health, etc. - are harder 
to quantify in a way that offset municipal costs. How can we effectively monetize 
secondary, human dimension benefits of GI?  

• What is a logic model for how people/organizations institutionalize/act on data about 
the benefits of GI? 

• What are the incentives for GI at an individual or community level - do benefits align 
with costs? 

• Climate impacts are felt disproportionately by those who have the least conventional 
societal power - how to remedy that, site GI for climate and racial equity?     

• How do we show that CSOs and SSOs [sic] 

• How can there be more connectivity in the human elements  

• How do we prove with good data that greener communities are healthier? 

• If you live in a neighborhood that has invested in green solutions do you have less 
negative health impacts? 

• Is there a study that quantifies this?  Why can’t we do this? 

• What are the best metrics for measuring co-benefits of GI?  

• At what scale do we begin to see these co-benefits? Is there an economy of scale? 
How can you sort sources of impacts from stormwater and GI solutions? Are there 
particular metrics that would best influence the adoption of GI by public AND private 
developers?  

• Does the investment in green infrastructure increase property values? (Kansas city 
study) 

• Could we do a project in Pittsburgh of permeable pavement? 

• How many studies are there out there already?  

• Can we look at the cities? 

• How can GI influence basement flooding risk 

• Effect of remediation on health outcomes and property values? 

• Are disadvantaged communities being considered first? 

• Are communities being surveyed about their needs and wants? 

• Are communities with ongoing GI projects being invited to participate in their 
implementation?  

• Can you enlist religious groups to help ‘spread the word’ about GI?? 

• What can be done for GI installations on “rental” properties where the occupant does 
not necessarily have a stake in the appearance or function of the property? 



 

 
Appendix 1: List of Questions—Organized 

by Theme 
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Green Infrastructure & Flood Control 

• Can GI actually address flooding? Can we promise it will?  

• How can we monitor flooding in the region?  

• How do we report flooding?  

• Who responds to flooding when it happens and how do we help with water quality 
concerns?  

• How can we get funding to do stream dredging when it might actually have to happen?  

• GI for flood control lends itself equally well to distributed and centralized GI solutions. 
However, larger centralized infrastructure projects are often prioritized as Capital 
Improvement projects. How do we promote program-based and policy-based GI 
solutions, such as a Public Works Green Alley program in Pgh? 

• What is the new language to speak about GI and its acknowledged benefits of flood 
control, not just CSO abatement? 

• Are there good manuals or infographics on what 

• How can stakeholders compare or contrast  the flood control benefits between two 
projects using the same metrics/assumptions 

• How best to address the benefits of GI implementation and stormwater management 
versus flood mitigation and that all floods for design storms are cost-prohibitive to 
design to control 

• What framework is necessary for considering flood control in an era of changing 
climate?  

• Is there a reduction in risk of future CSO’s by implementation of GI, and how can this be 
evaluated in terms of a range of future climate  

• What funding opportunities are being used to fund GI projects to address flooding 
issues? 

• Under what conditions can GI increase flood risk 

• Can people be taught the difference between flood control and stormwater 
management? 

• Are there mapping studies that show changes in flood risk from GI? 

• How can we revisit the decision making/priorities for GI in the Green First plan given 
that tunnel(s) are imminent? 

• Can we refine our priorities and estimates based on newer data and methods (e.g., 
civic mapper examples)?  

• How do we use something other than a 2003 typical year? Rain patterns are already 
changing. 



 

 
Appendix 1: List of Questions—Organized 

by Theme 
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Green Infrastructure & Water Quality 

• Sediment loads and how are the measured in a stormwater facility?  

• How can we avoid stream dredging?  

• What are the best plants for our region that provide maximum benefit? 

• Is there a noticeable effect of water quality improvement from restored urban streams 
in Pittsburgh? How can that be tallied and added into the Ohio River Restoration Plan? 

• Can we get pollution reduction rate data? As in ppm of pollutant per gallon of water 
captured by GI.  

• How can stakeholders compare or contrast  the water quality benefits between two 
projects using the same metrics/assumptions  

• Where are GI systems with vegetation being built and what are the drivers for those 
projects? And without vegetation?  

• How do we ensure water quality decisions include more than CSO - runoff, 
sedimentation, non-point source pollution, etc.  

• Where are projects being built that permit infiltration and where are projects with 
impermeable lining?  

• How can we encourage private industries to incorporate GI intervention into their 
stormwater management systems? 

• How does GI affect water quality in the wintertime? 

• How long is long-term? 

• How do we fund and who provides long-term monitoring and modeling of GI? 

• Does the quality of outflow diminish over long periods of time? 

• What are the goals for water quality? 



 

 
Appendix 1: List of Questions—Organized 

by Theme 
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Green Infrastructure & Other 

• What are the power dynamics and equity dimensions of GI? 

• Do we have a GI mascot?  

• What does the site do when its NOT raining? 

• Are BMPs incorporating native flora? 

• How to get the funding needed to enact large projects? Stormwater fee? 

• How to promote collaborations among boroughs (problems are felt downstream)? 

• How does air quality change with more GI?   



 

 
Appendix 2: Priority questions and triage 

of data needs organized by group  
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Note, these are raw responses and have been minimally edited (e.g., minor spelling 
corrections, etc.)  Edits requiring interpretation (e.g., rephrasing items as questions) were 
avoided. 
Group #1 
Question 1 (Favorite Question) 

 

Original Data/Info needs list : 

• Hospital electronic health record 

• Census track indicators of incidences of conditions 

• Health department notifiable diseases 

• Rental rates and home ownership data 

• 311 data- more accurate data needed wrt incidence and with uniform reporting. 
Refinement. 

• Property value data (accurate?) or zillow estimates of home values 

• How does air quality change with more GI?  Requires monitoring of air quality. 

• Canopy cover 

• Population based survey of geographic units (Grounded Strategies) 

• Public safety data 

• Data to link health outcomes to GI improvements. 

Essential 
  
Hospital electronic health records (recently 
available, R3) 
Property value assessment (zillow or tax rec-
ords) 
Rental rates 
  
PWSA data from customers on basement 
flooding 
  
(High level statistical analysis required) 
  
General comments: 
  
Can University help develop data collection 
tools? 
  
Can we predict which households are most 
likely to experience on basement flooding 
using best available (new data)? 

Very Helpful 
 
Refined 311 database 
  
Air quality improve-
ments 
  
Existing data:  Cano-
py cover, health de-
partment of notifiable 
disease, census data 
(median occupancy 
rates, delinquency 
rates) 
  
  

Luxury 
 
New surveys 
(expensive) 
  
Biospeci-
mens 

 What are the effects of remediation on health outcomes and property values? 



 

 
Appendix 2: Priority questions and triage 

of data needs organized by group  
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Group #1 
Question 2  

 

Original Data/Info needs list : 

• *What agency or institution has the longevity and durability to provide long-term 
monitoring of GI? 

• Stormwater fee feasibility study (sewershed data, parcel data, percent impervious 
surface, fee implementation structure, etc.) 

Essential Very Helpful Luxury 

 

How do we fund and who provides long-term monitoring and modeling of GI? 
 
Modeling:  hydrology and hydraulic modeling, existing streams and usage, tree cano-
py, flow rates under climate change scenarios, right sizing infrastructure, modular 
construction so that capacity can increase over time. 



 

 
Appendix 2: Priority questions and triage 

of data needs organized by group  
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Group #1 
Question 3  

 

Original Data/Info needs list : 

• Water quality 

• Flow Data 

• Training guidelines (stroud water center) - Translation is key 

• Biological sample pre and post data 

Essential Very Helpful Luxury 

 

How do we train citizen scientists to help monitor or even care about monitoring im-
plementation?  



 

 
Appendix 2: Priority questions and triage 

of data needs organized by group  
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Group #2 
Question 1 (Favorite Question) 

 

Original Data/Info needs list : 

• Data on potential usages for GI’s so that it is valuable in non-rainy periods 

• What is the size of the community that it serves? 

• Is it connected to other waterways? 

• What are the pieces of the GI?  

• Is a “funding agency” willing to fund a multi-function GI installation? 

• Age groups and demographics of people who live in the neighborhood 

• Cultural needs and desires of the neighborhood 

• What do people view as valuable usage of open space (that can be utilized for GIs) 

• What are the toxicity risks that can be associated with growing vegetables, for ex-
ample, in a GI structure  

Essential 

• Cultural needs 
and desires of 
the neighbor-
hood (link to 2nd 
point)[What is 
the size of the 
community that 
it serves?] 

• What are possi-
ble uses for GI 
when it’s not 
raining?  What 
has worked else-
where? 

Very Helpful 

• Age groups and demographics 
of people who live in the neigh-
borhood 

• What are the toxicity risks that 
can be associated with growing 
vegetables, for example, in a GI 
structure 

•  Is a “funding agency” willing to 
fund a multi-function GI installa-
tion? 

• Maintenance costs of dry-time 
usage (willingness of communi-
ty to volunteer) 

Luxury 

•  Is it connected to oth-
er waterways? 

What does the site do when it's NOT raining?  



 

 
Appendix 2: Priority questions and triage 

of data needs organized by group  
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Group #2 
Question 2 

 

 

 

 

 

Original Data/Info needs list : 

• Air Quality Data  

Essential Very Helpful Luxury 

How does air quality change with more GI?   



 

 
Appendix 2: Priority questions and triage 

of data needs organized by group  
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Group #3 
Question 1 (Favorite Question) 

 
Infiltration of a rain garden and our local basements 

Original Data/Info needs list : 

• Get a survey of the land  

• Get the measurements within your work area and what is that open area- where 
will the water want to go  

•  Is there too much water? 

•  Do we need to inspect the basements? 

•  Soil Conditions 

• Clay Lenses 

• Redbed 

• Soil test  

• Based on size of project- usually only need one (based on different location)
- influence how the park design ends up.  

• Also allows you to account for water movement within your design 

• Soil borings and or test pits provide the most detailed / useful data on soil 
types, limiting layers, and ground water elevations 

• Publish Data for the area and the soil types  

• These are less useful in urban areas where soil is characterized as urban fill 

• How do you determine historical disturbance issues?  

• Artificial pathways 

• Utilities- will short the pathway  

• Solution - anti seep collars and lines 

• Hydrological conditions of your region- understand the recharge zones 

• Can we focus more on underground detention than GI if the conditions don’t work 

• What are your intentions?  

• Pre and post construction groundwater elevation monitoring 

• How can we help GI help us meet both landscaping public perception AND the 
stormwater management needed 

• Water quality vs. appearance  



 

 
Appendix 2: Priority questions and triage 

of data needs organized by group  
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Group #3 
Question 1 Continued 

 

 

Essential 
  

• FLATTEN THE CURVE 

• Soil Testing 

• To prove infiltration rated 
default or higher 

• Lining of the GI is based on 
location (especially in larger 
installations) 

• Swamps are bad 

• Standing water 

• Is the same amount of wa-
ter still in the system? 

• Underdrain- does it allow 
to slow water 

• Limit the water with the 
size. 

• THE POWER of an over-
drain- the control of the 
pond. 

• The pond should be a 
function of the design 
storm itself. (got to go 
somewhere) 

• Control the amount of water 
that leaves 

• Infiltration testing (current 
requirement) 

• Geology and how the rivers 
used to run 

• Understand the geology of 
the gravel within that re-
gion and how to is a 
groundwater recharge 

Very Helpful 
  

• INFILTRATION 

• Improved the capacity 
of your CSO system 
(and can remove 
storms up to 10 years). 

• -Design intent (the real 
regional goal) 

  
  

Luxury 
  

• Your intentions? 

• Pre and post con-
struction ground-
water elevation 
monitoring 



 

 
Appendix 2: Priority questions and triage 

of data needs organized by group  
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Group #3 
Question 2 

 

Original Data/Info needs list : 

• What do they need to know and help find out the options they have?  

• How can we navigate mosquitoes?  

• How do they get that information?  

• Do you need an engineer? How can they afford that?  

• Can they take samples of the soil? 

• When are backwater valves more harm than good 

• Overflows from any residential stormwater disconnection in urban environments 
will greatly benefit from some kind of inspection. Seeing lots of poorly disconnect-
ed downspouts across the city and passing problems to neighbors 

• Database online  

• Feels like the only option is rain barrels 

• What type of property do you have?  

• Municipalities have their own design specs  

• Skip the step (dig the hole yourself), build base on that 

• Storage and may or may not infiltrate  

• McCandless Resources available  

• https://www.townofmccandless.org/resident-info/pages/how-make-your-
own-rain-garden  

• https://www.townofmccandless.org/resident-info/pages/stormwater-101  

Essential Very Helpful Luxury 

How can we retrofit individual homes in a functional way that people can work on? 
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of data needs organized by group  
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Group #4 
Question 1 (Favorite Question) 

 

Original Data/Info needs list : 

• GI investment opportunities, costs and benefits  

• Who was hired to work on the projects? Are there hiring guidelines in place? 

•  Comprehensive population data 

•  How were community members engaged in the project? 

•  Historical projects or inaction 

•  Legacy of racism/inequity in different communities 

•  Identification of community leaders and community needs/vision 

•  Precedent studies of similar projects 

•  Vacant lot locations and inventory of other site opportunities 

•  What are any legacy contaminants that might cause issues with new GI projects? 

•  What else can the investments leverage - e.g. maintenance as an employment/
entrepreneurship program 

• Community health data before and after to measure impact 

• Is the project being properly maintained?  

Essential 

• Comprehensive 
population data 

• Identification of 
community lead-
ers and commu-
nity needs/
vision 

• Historical pro-
jects or inaction 

• Legacy of rac-
ism/inequity in 
different com-
munities 

• GI investment 
opportunities, 
costs and bene-
fits  

Very Helpful 

• Who was hired to work on the 
projects? Are there hiring guide-
lines in place? 

• How were community members 
engaged in the project?  

• Vacant lot locations and inven-
tory of other site opportunities 

• Community health data before 
and after to measure impact  

Luxury 

• Is the project being 
properly maintained? 

• Precedent studies of 
similar projects 

•  What else can the in-
vestments leverage - 
e.g. maintenance as 
an employment/
entrepreneurship pro-
gram  

• What are any legacy 
contaminants that 
might cause issues 
with new GI projects?  

Community health data before and after to measure impact 



 

 
Appendix 2: Priority questions and triage 
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Group #5 
Question 1 (Favorite Question) 

 

Original Data/Info needs list : 

• “Long Term” may be 20 years bc it is specified in the design - but monitoring is 
not included by design 

• Monitoring for new designs should initially to confirm operation of design, fol-
lowed by spot check ins (annual?) 

• Designs fail! Short term monitoring needed to make sure the thing is working first, 
then operationalize for long term 

• BUT 20 years from now, what will analytics look like? How do to create monitoring 
for future unknowns - different platforms have diff standards, how to “future 
proof”? 

• Two monitoring steps to get at “meaningful”: 

• Step 1 - Confirmation of design performance (incorporated into build contract?)  

• Easier to monitor (doesn't need integration w other systems per se) 

• Need to know Inputs vs outputs 

• Not creating hazard (new flooding or other probs) 

• Does it relieve immediate hazards it was designed for (like flooding) 

• Step 2 - Lifespan monitoring 

• Who does this - needs regional coordination  

• Needs future proofed? 

• Broader ecosystem services 

• Flow in pipe, stream - seeing reductions there  

• Are designs able to handle changing precipitation? Using set parameter, can 
these parameters adapt? Code, standards and specs  

What is long term? What is meaningful? - from there get to unified set of parameters, 
standards for data collection (equipment and methods)  
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Group #5 
Question 1 (Favorite Question) Continued 

 
Essential 
For Step 1 

• Not creating hazard (new 
flooding or other probs) 

• Does it relieve immediate 
hazards it was designed 
for (like flooding) 

• Confirmation of design in 
situ 

For Step 2 

• Flow in pipe, stream - see-
ing reductions there  

Very Helpful 

For Step 1 

• Good to know Inputs 
vs outputs 

• Consistency in data 
collection 
(reproducible results 
are a moving target) 

• Set parameters by GI 
type? 

• Workflow for installa-
tion 

For Step 2 

• Broader ecosystem 
services  

Luxury 

• DEP monitoring of 
AMD 

• LT Monitoring itself 
is a luxury?!? 

• Regional entity re-
sponsible for long 
term monitoring -  
that would be a luxu-
ry 

• Why monitor! 

• Controversy! 

• What are the high lev-
el research questions 
for LT monitoring?  
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Group #6 
Question 1 (Favorite Question) 

 

Original Data/Info needs list : 

• Are the people already going to the science center the people we need to reach, 
not bad to arm them with more tools for sure? 

• How do we educate the masses? 

• Social media campaign to the masses? 

• Who is organizing the mass campaign? 

• How is it funded? 

• Is the best way to kids in school, what age? Middle school? 

• Are there studies that show kids influence on this somewhere else? 

• Should we give up on adults? It’s not quite the same as  

• Get to financers, developers and elected officials  

• How do we get communities demanding it?-thats the way children come into the 
picture. 

• How much does maintenance really cost and clearing up misconceptions? 

• Really want to focus on municipal officials too (full circle marketing)  

Essential 

• Who owns this? Who 
takes the lead on this? 
(like lead safe alleghe-
ny) 

• How much does 
maintenance really cost 
and clearing up miscon-
ceptions? 

• What are the financial 
and public health bene-
fits? 

• How is it funded?  

• What GI projects solve 
what problems, and 
then the overlaps/venn 
diagrams? Flow chart?  

Very Helpful 

• Can we look at where it fits 
into municipal budgets as 
a whole, can projects be 
bundled, if the GI line item 
is up, are there other line 
items going down, immedi-
ately and over time? 

• Can we mine/disseminate 
PWSA data to answer, and 
maybe also ALCOSAN 

• Case studies on the evolu-
tion of a grow grant in our 
region, and how they came 
to be and get funded by 
ALCOSAN? These could be 
commercials for GI.  

Luxury 

• How much money 
can we save in 
health needs if 
the environment 
isn’t hurting resi-
dents? 

• DEP owns the 
manual, could 
they also own a 
marketing cam-
paign about it and 
all. Any funding 
for it?  

Are we trying to educate the engineering community too much rather than directly 
to elected officials and the children of their constituents? Are we putting our re-
sources and energy in the right places?  
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Group #6 
Question 2  

 

Original Data/Info needs list : 

• If we can prove this, this is what we educated electeds [sic. elected officials] on 

• Really have to become sales people, it’s less about science and more about stra-
tegic marketing  

• What regional data can we pull to prove this? 

• More from mid-atlantic  

• How do you effectively implement green infrastructure in our geography? 

• What practices and where 

• Can we start looking at communications around neighborhoods before after GIs 

• Are we hearing from public works and others that stormwater incidents are less? 

• Is there a gentrification/equity problem with GI?  

Essential Very Helpful Luxury 

Does the investment in green infrastructure increase property values? (Kansas City 
study)   
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Group #7 
Question 1 (Favorite Question)  

 

Original Data/Info needs list : 

• Capture health data in specific areas 

• Urban Heat Island effect . . . not sure the scale. . . 

• Increase in tree canopy, tree canopy impact 

• Regional approaches - water out of the conveyance system (at a plant)? 

• Work at watershed scale 

• Biodiversity monitoring?  

• Before and after implementation  

• Flood mitigation - emergency flood responses, citizen science effort - photo sub-
missions 

• Baseline information from community - establish a dialog, long term follow up  

• Price/acre of GI development 

• Price/gallon of water managed 

• Mental health and physiological stats both  

• Mobility measures? Savings on additional infrastructure investments  

Essential 

• Capture health data in 
specific areas 

• Flood mitigation - 
emergency flood re-
sponses, citizen sci-
ence effort - photo 
submissions 

•  Baseline information 
from community - es-
tablish a dialog, long 
term follow up  

• Mental health and 
physiological stats 
both  

 

• ESSENTIAL VS 
ACHIEVABLE??  

Very Helpful 

• Increase in tree canopy, 
tree canopy impact 

•  Price/acre of GI devel-
opment 

• Price/gallon of water 
managed 

•  Regional approaches - 
water out of the convey-
ance system (at a 
plant)? 

Luxury 

• Work at watershed 
scale 

• Biodiversity monitor-
ing?  

• Mobility measures? 
Savings on additional 
infrastructure invest-
ments  

• Urban Heat Island ef-
fect . . . not sure the 
scale. . 

 

• THERE ARE OVER-
LAPS IN SOME DATA 
SETS:  HEAT ISLAND, 
TREE CANOPY, ETC.  

What are the best metrics for measuring co-benefits of GI? At what scale do we 
begin to see these co-benefits? Is there an economy of scale?  
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Group #7 
Question 2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Original Data/Info needs list : 

• Could we pick specific popular intersections or streets and get data on the num-
ber of times that location flooded before and after GI? 

• Count of emergency flood responses? 

• Citizen science - photo submissions, location suggestions 

• How much are communities willing to spend? Has that changed over time?  

• Can you make data visible to community at large? libraries??low):  

Essential 

• Could we pick specific popular 
intersections or streets and 
get data on the number of 
times that location flooded be-
fore and after GI? 

• Count of emergency flood re-
sponses?  

Very Helpful 

• Citizen science - 
photo submissions, 
location suggestion 

• How much are com-
munities willing to 
spend? Has that 
changed over time?  

Luxury 

• Can you make da-
ta visible to com-
munity at large? 
libraries??low): 

How best to address the benefits of GI implementation and stormwater manage-
ment versus flood mitigation and that all floods for design storms are cost-
prohibitive to design to control?  
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Group #7 

Question 3 

How can we educate private industries and manufactures that GI intervention is 
right for them?  

Original Data/Info needs list : 

• Values of properties with vs without GI 

• Models of techniques Apples to Apples 

• Policy re stormwater fees 

• Foot traffic before and after GI installation 

• Quality of community scoring  

Essential 

• Values of properties 
with vs without GI 

• Foot traffic before and 
after GI installation  

Very Helpful 

• Policy re stormwater 
fees 

• Models of techniques 
Apples to Apples  

Luxury 

• Quality of community 
scoring  
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Group #8 

Question 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Outstanding question —> who creates regional level strategies? ALCOSAN? 

How to move beyond a single-watershed approach to create collaborations among 
boroughs and solve regional issues?  

Original Data/Info needs list : 

• Flow and storage monitoring at specific GI installations (project level) 

• How effective have homeowner education programs (ie rain barrel workshops) 
been? Actual numbers of workshops —> homeowners adopting solutions —> ef-
fectiveness of those solutions in terms of volume of water collected  

• What resources exist to allow boroughs to collaborate on, and fund, watershed-
scale solutions? 

• What lessons, resources and best practices can be learned from other water-
shed-scale programs such as the Chesapeake Bay program?  Are those lessons 
transferable to SW PA or larger Ohio River Basin Alliance  

 
Other Data Needs: 

• Accurate street-level mapping of stormwater inlets and street mains (including 
invert elevations)  

• Dual drainage modeling for flood areas of focus  

• New flow monitoring at a greater number of pipe locations within the combined 
system  

• Flow and storage monitoring at specific GI installations  

Essential - 1st Step 
 
Compiling best practices 
and resources: 
incentive programs, en-
forcement (fees), develop-
ment requirements, fund-
ing for municipalities  

Very Helpful - 2nd Step 
 
Need developer education 
workshops. How to get buy-
in (or enforcement mecha-
nism) from private compa-
nies?  

Luxury - 3rd Step 
 
How effective have 
homeowner education 
programs (ie rain barrel 
workshops) been? Actual 
numbers of workshops → 
homeowners adopting 
solutions → effectiveness 
of those solutions in 
terms of volume of water 
collected  



water.pitt.edu 

PittWater@pitt.edu 

@WaterPitt 


