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Program Review/Test Design Form    
Last Updated: Thursday, February 11, 2016 

Assessment Information 

Stakeholder Populations 
Sponsor(s) 

• WEF 
• DC Water 
• Partner utilities (e.g., Milwaukie)  

Intended value  

• DC Water 
o Helps to achieve goals set in the 

memorandum of agreement with 
the District government.  

• WEF 
o Helps to achieve vision of 

creating a community of 
empowered professionals who 
create a healthy global water 
environment 

• All sponsoring organizations: 
o Drives the creation of green jobs 

 Provides a mechanism to 
aid unemployed and 
underemployed local 
residents to gain 
perennial employment 
with livable wages 

o Helps to achieve the continued 
performance of the GI facilities in 
the long term. 

o Helps to establish the starting 
point in a career path of skilled 
green infrastructure workers 

o Promotes standing as a leader in 
green infrastructure; helps to 
move communities to 
sustainability 

Consumers 

• Utilities 
• Municipalities 
• Property owners with green infrastructure 

(e.g., DoD installation, big box stores) 

Intended value 

• Provides a validation mechanism for 
workers’ skill sets 

o Helps to ensure that the work that 
they do is high quality and that 

Organization 
WEF 

Certification Program 
National Green Infrastructure Certification Program (NGICP) 
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• GI contractors 
• GI consultants 

they possess a conceptual 
background that lends to toward 
that quality 

o Acts as a validated reciprocity 
mechanism/provides a minimum, 
locality-agnostic baseline for 
workers (e.g., promotes ability for 
workers to move between 
municipalities) 

o Provides a marketing mechanism 
for hiring organizations 

o Reduces turnover of GI 
workers/acts as a screening 
mechanism for new hires 

• Provides a path to move a worker from a 
new hire to a productive employee 

Candidates 

• Constructions installers (e.g., laborers) 
• Entry-level inspectors 
• Maintainers (e.g., laborer) 

Intended value 

• Acts as a validation mechanism for one’s 
own skill set 

o Help to promote an individual 
career path 

o Acts as a validated reciprocity 
mechanism/provides a minimum, 
locality-agnostic baseline for 
workers (e.g., promotes ability for 
workers to move between 
municipalities) 

o Allows one to see 
context/importance of work 

o Increases own marketability 
o Increases earning potential 

 

Description and purpose of the Test Domain 
The purpose of this certification is to validate if a candidate possesses the foundational knowledge 
(terminology, concepts, etc.) required to perform tasks related to green infrastructure (i.e., stormwater 
management practices that protect, restore, or mimic the natural water cycle). 

Intended Interpretation and Use of Test Scores 
A passing score is intended to indicate that a candidate has the minimal qualifications to be certified in the 
National Green Infrastructure Certification Program (NGICP). A failing score is intended to indicate that 
a candidate does NOT have the minimal qualifications to be certified in the National Green Infrastructure 
Certification Program (NGICP). 

Likely misuses of Test Scores 
This program is NOT intended to: 

• Validate hands-on competency (e.g., ability to operate equipment to carry out job role-specific 
tasks) 
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• Validate job skills related to the role of the Designer 
• Validate knowledge of local regulations/codes 
• Replace on-the-job training 
• Promote differentiation between candidates based on passing score differences (other than the 

pass/fail decision) 

 

Tangential Roles 
This certification program is not targeted toward Regulators, Designers, or anyone who already has a 
professional certification/license (e.g., landscape architects; professional engineers) 

Description of the Minimally Qualified Candidates (MQCs) 

Summary Description of the MQC 
The minimally qualified candidate is either entry level in the GI (i.e., infrastructures related to storm 
water—specifically using vegetation and aggregates, or local detention) field with no previous 
experience in the field, but will have undergone a related training program; OR the MQC possess 
knowledge through greater than two years of experience in the construction and/or landscaping field; 
OR through other related education. 
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What types of functions 
can the MQC perform 
without assistance? 

 
• Identify all green infrastructure types/functions, and their 

corresponding components 
• Identify materials and tools related to green infrastructure 
• Describe the purpose of green infrastructure (e.g., pollutant 

removal, erosion control) 
• Identify safe and unsafe conditions related to GI construction 

or maintenance (e.g., entering a vault/confined space) 
• Explain concepts of hydraulics and drainage (e.g., concepts of 

slope) 
• Define key terms related to storm water and watershed 
• Identify signs of improper GI infrastructure component 

performance (e.g., sediment buildup) 
• Recognize adherence to a planting plan and document 

corresponding issues 
• Recognize plant health (e.g., related to pest, disease, 

environmental conditions) 
• Recognize conditions of GI-related components (e.g., 

distinguish between a well-functioning and failing 
components and/or installation) 

• Recognize relevant site conditions  (e.g., park, parking lot, 
roadway) as they pertain to the safety aspects of GI 

• Recognize adjacent and related infrastructure variables as 
they pertain to GI (e.g., overhead power, sewer lines, gas 
lines) 

• Identify types of soils and aggregates 
• Interpret basic engineering plans 

For which types of 
functions would the MQC 
require assistance? 

 
• Diagnose the root cause of malfunctioning GI components 

(e.g., determine the cause of a blocked drainage pipe) 
• Perform a site layout 
• Manage a GI-related task 

What is the MQC NOT 
expected to do/know? 

 
• Determine a solution for repairing malfunctioning GI 

components (e.g., Determine the best course for a repair) 
• Determine compliance with regulations 
• Perform design functions (e.g., hydraulic design calculations) 
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Primary ongoing GI-related functions for 
each NGCIP job role 

 

Installer Maintainer Maintenance 
Inspector 

Construction 
Inspector 

Interpret site layout 
and utility markings 

Identify observable 
deficiencies 

Identify observable 
deficiencies 

Interpret and 
confirm site layout 
and utility markings 

Check grades Document activities 
performed any issues 
identified 

Interpret plans and 
specifications 

Verify grades 

Installs ESC and 
site/tree protection 
measures 

Install mulch and 
seed/repair minor 
erosion 

Inspect facility for 
compliance/adherence 
with approved plans or 
objective of that facility 

Verify ESC and 
site/tree protection 
measures 

Understand and 
interpret material 
submittals and verify 
materials 

Maintain the irrigation 
system (if present) 

Conduct tests to identify 
and diagnose issues 

Review and evaluate 
material submittals 
and verify materials 

Ensure proper 
storage and handling 
of materials 

Manage vegetation 
(e.g., Remove 
undesirable vegetation) 

Recommend maintenance 
frequency changes based 
on variables related to a 
specific facility  

Ensure proper 
storage and handling 
of materials 

Plant vegetation 
according to 
markings 

Check plant health and 
density 

Review/inspect materials Verify vegetation is 
planted according to 
plans 

Manually install 
materials and 
components 

Perform preventative 
maintenance  (e.g., 
clear off blocked grates) 

Identify and document 
potential site safety 
hazards (e.g., open 
trenches, overhead 
utilities, traffic) 

Ensure materials and 
components are 
installed properly 

Identify and employ 
the proper tools 
(e.g., shovels, rakes) 
for a given purpose 

Identify and employ the 
proper tools (e.g., 
mowers, weeders, 
chainsaws) for a given 
purpose  

Check component 
functionality (e.g. 
underdrains, forebays, 
outlets) 

Document use of 
tools and equipment 
for various tasks 



Identify and mitigate 
potential site safety 
hazards (e.g., open 
trenches, overhead 
utilities, traffic) 

Identify and mitigate 
potential site safety 
hazards (e.g., 
slip/trip/fall) 

Identify the facility type 
and ensure proper 
functionality 

Identify and report 
potential site safety 
hazards (e.g., open 
trenches, overhead 
utilities, traffic) 

Identify and protect 
existing utilities 

Check the cleanout Characterize and report 
the severity of a problem 

Verify appropriate 
protection for 
specific existing 
utilities 

Install irrigation 
systems 

Remove trash/waste  Verify installation of 
irrigation systems 

Identify the facility 
type 

Remove small sediment 
accumulations 

 Identify the facility 
type 

 Identify the facility type  Observe and 
document 
performance tests 
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Work Model Expansion 
NGICP 

WM1. Watershed Fundamentals 

     T1.1. Apply the key concepts of basic hydrology/hydrologic function (U/A) 

          Understand/Apply 

               •Identify the different pathways for rainfall  (i.e. Infiltration, Evapotranspiration, Interception, and 
Runoff) 

               •Explain the importance of watersheds including the protection of them 

     T1.2. Describe the basic concept and environmental benefits of stormwater 
management and green infrastructure  (U/A) 

          Understand/Apply 

               •Distinguish between stormwater and rainwater 

               •Recognize the benefits of GI at a regional scale 

               •Explain why stormwater is treated 

               •Explain how GI mimics the natural hydrologic cycle 

Proposed Test Objectives 

(T1.1. _U/A) Apply the key concepts of basic hydrology/hydrologic function 

(T1.2. _U/A) Apply the basic concept and recognize the environmental benefits of stormwater 
management and green infrastructure  

WM2. GI practices 

     T2.1. Describe basic functionality of various GI practices (U/A) 

          Understand/Apply 

               •Explain the treatement processes that occur within each type of GI practice 

               •Summarize the purpose of  GI practices (e.g. what is the intended function of the GI practice) 

               •Identify the flow of water through the GI practice 

     T2.2. Explain the purpose, functionality, and properties of the basic physical 
components of GI practices (U/A) 

          Understand/Apply 



               •Given GI components of varying elevation, determine the inlet/outlet. 

               •Locate where the underdrain is on a given cross section 

               •Explain the purpose and functionality of an overflow 

               •Explain functional difference between biofilter media and aggregate media 

               •Explain the importance of dissipating the energy of water entering a GI facility 

     T2.3. Apply key concepts related to lifecycle of GI practices (proper install, 
maint, inspec) (U/A) 

          Understand/Apply 

               •Give examples of improper construction techniques that could shorten the lifecycle of a GI practice 
(e.g., over-compaction of bioretention soil, aggregate clogged with sediment). 

               •Predict the effect of inadequate maintenance 

               •Demonstrate the benefits of thorough and properly scheduled maintenance inspection (e.g., 
identifying minor problems early before GI practice failure, extending the lifecycle) 

     T2.4. Identify the terminology used to describe various GI practices (R ) 

          Remember 

               •Match synonyms for GI practices (e.g. ecoroof = green roof = vegetated roof) 

               •Identify and define common GI terms (e.g. underdrain, aggregate, sedum, etc.) 

Proposed Test Objectives 

(T2.1. _U/A) Identify basic functionality of various GI practices 

(T2.2. _U/A) Identify the purpose, functionality, and properties of the basic physical components of GI 
practices 

(T2.3. _U/A) Apply key concepts related to lifecycle of GI practices  

(T2.4. _Remember) Identify the terminology used to describe various GI practices 

WM3. GI Methods and Materials 

     T3.1. Recognize the appropriate application of equipment for the 
construction or the maintenance of a GI practice (U/A) 

          Understand/Apply 

               •Identify types of equipment appropriate for  handling and placement of different kinds of GI 
components and/or materials (e.g., Don’t drive heavy equipment over to avoid compaction of Bio soils) 

               •Identify various types of excavation and compaction equipment and their applications 



     T3.2. Apply the key concepts of site layout and grade checking (U/A) 

          Understand/Apply 

               •Determine the measurement from given layout point to locate critical elements 

               •Explain the concept of an invert and rim elevation 

               •Recognize and verify the elevations of all critical structures in a GI practice 

     T3.3. Identify and explain the purpose of common GI construction materials 
(U/A) 

          Understand/Apply 

               •Give examples of different permeable pavement types 

               •Describe the desirable properties of bioretention planting soils 

               •Distinguish the difference between geotextile fabrics and waterproof membranes 

               •Identify aggregate layers and their purpose 

               •Identify the desirable properties of bioretention plant materials 

               •Identify the different types of underdrains and overflow pipes 

               •Recognize the following in a bioretention section diagram: underdrain, overflow structure, aggregate 
layers, planting medium 

               •Recognize the following in a vegetated roof section diagram: waterproof membrane, drainage layer, 
planting medium 

     T3.4. Apply the key concepts of basic vegetation management and 
establishment (U/A) 

          Understand/Apply 

               •Identify the types of GI practices that require plant material 

               •Recognize why it is necessary to maintain a fully vegetated GI practice 

               •Recognize which GI practices require fertilization and/or irrigation 

               •Explain how plant material impacts performance in a GI practice 

               •Give examples of factors that promote invasive and undesirable species in a GI practice 

               •Identify the testing methods that could assist in determining plant health 

     T3.5. Explain the significance of and procedure for the proper storage and 
handling of materials (U/A) 

          Understand/Apply 



               •Give examples of proper stockpile management (e.g., segregating different types of aggregate, 
covering soil piles to prevent saturation and erosion) 

               •Discuss why it is important to keep stockpiles clear of gutter flowlines, or other water flow paths. 

               •Distinguish between proper and improper handling of plants. 

               •Explain the importance of locating stockpiles downstream of a GI practice 

     T3.6. Explain the significance of and procedure for water management, as 
well as erosion and sediment control during the construction and 
maintenance of a project. (U/A) 

          Understand/Apply 

               •Explain the types of various ESC devices and their application (silt fence, super silt fence, inlet 
protection etc.) 

               •Explain the need for ESC plan/devices 

               •Identify the various water diversion devices (sand bag, pump around etc.) 

               •Recognize the need for maintenance of ESC devices. 

     T3.7. Identify potential site safety hazards associated with GI practices and 
PPE (U/A) 

          Understand/Apply 

               •Recognize the safety considerations for entering an underground storage area/green roofs 

               •Identify when traffic control is required  

               •Give examples of PPE that would be utilized when cleaning up trash 

               •Describe the proper procedure for securing an area with a missing manhole or inlet grate 

     T3.8. Read and comprehend architectural and engineering plans (U/A) 

          Understand/Apply 

               •Recognize the difference between existing and proposed elements 

               •Recognize utility notations 

               •Comprehend the meaning of elevation notations and contours 

               •Comprehend offset layouts 

               •Interpret planting plan symbols 

               •Interpret notations for pipes, outfalls, drain inlets 

               •Relate plan scale to site scale 



               •Translate plan slopes to field application (e.g., understand what a 2:1 slope means) 

               •Recognize direction of flow 

     T3.9. Recognize adjacent and related infrastructure variables as they 
pertain to GI (e.g., overhead power, sewer lines, and gas lines) (U/A) 

          Understand/Apply 

               •Explain the importance of identifying and protecting adjacent GI practices 

               •Identify the kinds of private utilities that could be in a GI practice 

               •Recognize safety considerations when a GI practice is adjacent to a roadway 

               •Identify the purpose of a utility test pit/pothole and apprpriate methods  

               •Determine what elevations should be verified before beginning construction on a GI facility designed 
with an underdrain system connected to an existing storm drain 

               •Determine if there is a conflict between an existing utility and a drainage connection 

               •Identify various protection measures for existing underground utilities within a GI practice 

Proposed Test Objectives 

(T3.1. _U/A) Recognize the appropriate application of equipment for the construction or the 
maintenance of a GI practice 

(T3.2. _U/A) Apply the key concepts of site layout and grade checking 

(T3.3. _U/A) Recognize the purpose of common GI construction materials 

(T3.4. _U/A) Apply the key concepts of basic vegetation management and establishment 

(T3.5. _U/A) Recognize the significance of and identify the procedure for the proper storage and 
handling of materials 

(T3.6. _U/A) Recognize the significance of and identify the procedure for water management, as well 
as erosion and sediment control during the construction and maintenance of a project. 

(T3.7. _U/A) Identify potential site safety hazards associated with GI practices and PPE  

(T3.8. _U/A) Read and comprehend architectural and engineering plans  

(T3.9. _U/A) Recognize adjacent and related infrastructure variables as they pertain to GI 

WM4. GI Functionality and Appearance  

     T4.1. Recognize a GI-related performance issue (U/A) 

          Understand/Apply 

               •Recognize signs of short circuiting/bypass 



               •Explain visual inspection techniques to identify GI-related performance issues 

     T4.2. Diagnose the cause of common GI failures (U/A) 

          Understand/Apply 

               •Identify clogging of under drains due to sedimentation 

               •Identify damage/clogging of pipes due to plant roots, and due to age 

               •Recognize common failures of different types pipe material (CMP, RCP, PVC, HDPE) 

               •Distinguish failure due to poor workmanship 

               •Identify damage due to external elements (ex. Car driven over, excessive trash, etc) 

               •Recognize failure due to lack of maintenance of outfall structures 

               •Identify lack of routine/corrective  maintenance 

               •Explain the impacts of sediment and debris on facility function and performance. 

               •Distinguish between the impacts of sediment and debris during and after construction. 

               •Predict the effects of over-compacted bioretention soil and/or subgrade. 

               •Give examples of how improper grading can impact stormwater flow into and through a GI practice 
(e.g., short-circuiting, bypassing) 

     T4.3. Recognize adequate and comprehensive documentation of GI 
practices (U/A) 

          Understand/Apply 

               •Outline how to show or identify contextual features to ensure that the location can be determined 
from the documentation (e.g., In a situation in which a photo is supposed to show location within a GI practice, 
ensure that perspective is readily apparent) 

               •Demonstrate how to relate scale in a photo 

               •Illustrate the critical components of a GI practice that should be documented 

               •Explain the importance of documentation at various phases of construction and maintanence  

Proposed Test Objectives 

(T4.1. _U/A) Recognize a GI-related performance issue 

(T4.2. _U/A) Diagnose the cause of common GI failures 

(T4.3. _U/A) Recognize adequate and comprehensive documentation of GI practices 
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Frequency Frequency Description CritiCriticality Description

5 Ongoing 5

Could cause complete failure with a 
significant negative impact to the 
surrounding environment

4 Occurs regularly 4

Could cause non‐performance with a 
negative impact to the surrounding 
environment

3 Occurs Intermittently 3
Could cause non‐performance and 
significant aesthetic issues

2 Occurs infrequently 2
Could cause minor performance 
impacts and aesthetic issues 

1 Occurs seldom to never  1

Could not cause performance issues 
but might cause minor aesthetic 
issues



DirecƟons:

Please enter your RATINGS in the LIGHT 
BLUE cells.

Weight Frequency Criticality
S/O WM CL Text

100.% 1 ‐ 5 1 ‐ 5
1 WM1 Watershed Fundamentals

10
1.01 T1.1. U/A Apply the key concepts of basic 

hydrology/hydrologic function 4 4
1.02 T1.2. U/A Apply the basic concept and recognize the 

environmental benefits of stormwater 
management and green infrastructure  2 2

2 WM2 GI practices 50
2.01 T2.1. U/A Identify basic functionality of various GI practices

5 4
2.02 T2.2. U/A Identify the purpose, functionality, and 

properties of the basic physical components of GI 
practices 5 4

WEIGHT = What percentage of the MQC's time is allocated to this 
work model? The sum must equal 100%.  Enter an integer value 
between 0 and 100.

FREQUENCY = What is the frequency with which the MQC engages 
in this work model? Enter response on a scale from 1 to 5 where 1 is 
the lowest frequency and 5 is the highest.

CRITICALITY = What is the impact of failing to perform the work 
model correctly? Respond on a scale of 1 to 5 where a 1 represents 
very little consequence and 5 represents great consequence.

Bryan Seipp
Work Models



2.03 T2.3. U/A Apply key concepts related to lifecycle of GI 
practices  5 4

2.04 T2.4. Remember Identify the terminology used to describe various 
GI practices 5 4

3 WM3 GI Methods and Materials 30
3.01 T3.1. U/A Recognize the appropriate application of 

equipment for the construction or the 
maintenance of a GI practice 4 5

3.02 T3.2. U/A Apply the key concepts of site layout and grade 
checking 3 5

3.03 T3.3. U/A Recognize the purpose of common GI 
construction materials 4 4

3.04 T3.4. U/A Apply the key concepts of basic vegetation 
management and establishment 4 3

3.05 T3.5. U/A Recognize the significance of and identify the 
procedure for the proper storage and handling of 
materials 3 3

3.06 T3.6. U/A Recognize the significance of and identify the 
procedure for water management, as well as 
erosion and sediment control during the 
construction and maintenance of a project.

4 5
3.07 T3.7. U/A Identify potential site safety hazards associated 

with GI practices and PPE  5 5
3.08 T3.8. U/A Read and comprehend architectural and 

engineering plans  3 3
3.09 T3.9. U/A Recognize adjacent and related infrastructure 

variables as they pertain to GI 3 3
4 WM4 GI Functionality and Appearance  10

4.01 T4.1. U/A Recognize a GI‐related performance issue 3 4
4.02 T4.2. U/A Diagnose the cause of common GI failures 2 3
4.03 T4.3. U/A Recognize adequate and comprehensive 

documentation of GI practices 2 2



Frequency Frequency Description Criticality Criticality Description

5 Ongoing 5

Could cause complete failure with a 
significant negative impact to the 
surrounding environment

4 Occurs regularly 4

Could cause non‐performance with a 
negative impact to the surrounding 
environment

3 Occurs Intermittently 3
Could cause non‐performance and 
significant aesthetic issues

2 Occurs infrequently 2
Could cause minor performance 
impacts and aesthetic issues 

1 Occurs seldom to never  1

Could not cause performance issues 
but might cause minor aesthetic 
issues



Directions:

Please enter your RATINGS in the LIGHT 
BLUE cells.

Weight Frequency Criticality
S/O WM CL Text

100.% 1 ‐ 5 1 ‐ 5
1 WM1 Watershed Fundamentals

15
1.01 T1.1. U/A Apply the key concepts of basic 

hydrology/hydrologic function 5 3
1.02 T1.2. U/A Apply the basic concept and recognize the 

environmental benefits of stormwater 
management and green infrastructure  5 3

2 WM2 GI practices 25
2.01 T2.1. U/A Identify basic functionality of various GI practices

4 2
2.02 T2.2. U/A Identify the purpose, functionality, and 

properties of the basic physical components of GI 
practices 4 3

WEIGHT = What percentage of the MQC's time is allocated to this 
work model? The sum must equal 100%.  Enter an integer value 
between 0 and 100.

FREQUENCY = What is the frequency with which the MQC engages 
in this work model? Enter response on a scale from 1 to 5 where 1 is 
the lowest frequency and 5 is the highest.

Jennifer Rauhofer
Work Models



2.03 T2.3. U/A Apply key concepts related to lifecycle of GI 
practices  3 4

2.04 T2.4. Remember Identify the terminology used to describe various 
GI practices 4 1

3 WM3 GI Methods and Materials 35
3.01 T3.1. U/A Recognize the appropriate application of 

equipment for the construction or the 
maintenance of a GI practice 4 4

3.02 T3.2. U/A Apply the key concepts of site layout and grade 
checking 3 4

3.03 T3.3. U/A Recognize the purpose of common GI 
construction materials 4 4

3.04 T3.4. U/A Apply the key concepts of basic vegetation 
management and establishment 3 2

3.05 T3.5. U/A Recognize the significance of and identify the 
procedure for the proper storage and handling of 
materials 3 4

3.06 T3.6. U/A Recognize the significance of and identify the 
procedure for water management, as well as 
erosion and sediment control during the 
construction and maintenance of a project.

5 4
3.07 T3.7. U/A Identify potential site safety hazards associated 

with GI practices and PPE  5 5
3.08 T3.8. U/A Read and comprehend architectural and 

engineering plans  4 4
3.09 T3.9. U/A Recognize adjacent and related infrastructure 

variables as they pertain to GI 3 5
4 WM4 GI Functionality and Appearance  25

4.01 T4.1. U/A Recognize a GI‐related performance issue 3 5
4.02 T4.2. U/A Diagnose the cause of common GI failures 3 4
4.03 T4.3. U/A Recognize adequate and comprehensive 

documentation of GI practices 5 2



Frequency Frequency Description Criticality Criticality Description

5 Ongoing 5

Could cause complete failure with a 
significant negative impact to the 
surrounding environment

4 Occurs regularly 4

Could cause non‐performance with a 
negative impact to the surrounding 
environment

3 Occurs Intermittently 3
Could cause non‐performance and 
significant aesthetic issues

2 Occurs infrequently 2
Could cause minor performance 
impacts and aesthetic issues 

1 Occurs seldom to never  1

Could not cause performance issues 
but might cause minor aesthetic 
issues



DirecƟons:

Please enter your RATINGS in the LIGHT 
BLUE cells.

Weight Frequency Criticality
S/O WM CL Text

100.% 1 ‐ 5 1 ‐ 5
1 WM1 Watershed Fundamentals

10
1.01 T1.1. U/A Apply the key concepts of basic 

hydrology/hydrologic function 5 3
1.02 T1.2. U/A Apply the basic concept and recognize the 

environmental benefits of stormwater 
management and green infrastructure  5 4

2 WM2 GI practices 40
2.01 T2.1. U/A Identify basic functionality of various GI practices

5 4
2.02 T2.2. U/A Identify the purpose, functionality, and 

properties of the basic physical components of GI 
practices 5 5

WEIGHT = What percentage of the MQC's time is allocated to this 
work model? The sum must equal 100%.  Enter an integer value 
between 0 and 100.

FREQUENCY = What is the frequency with which the MQC engages 
in this work model? Enter response on a scale from 1 to 5 where 1 is 
the lowest frequency and 5 is the highest.

CRITICALITY = What is the impact of failing to perform the work 
model correctly? Respond on a scale of 1 to 5 where a 1 represents 
very little consequence and 5 represents great consequence.

Lisa Sasso
Work Models



2.03 T2.3. U/A Apply key concepts related to lifecycle of GI 
practices  5 4

2.04 T2.4. Remember Identify the terminology used to describe various 
GI practices 5 4

3 WM3 GI Methods and Materials 20
3.01 T3.1. U/A Recognize the appropriate application of 

equipment for the construction or the 
maintenance of a GI practice 4 5

3.02 T3.2. U/A Apply the key concepts of site layout and grade 
checking 4 4

3.03 T3.3. U/A Recognize the purpose of common GI 
construction materials 5 4

3.04 T3.4. U/A Apply the key concepts of basic vegetation 
management and establishment 4 4

3.05 T3.5. U/A Recognize the significance of and identify the 
procedure for the proper storage and handling of 
materials 4 4

3.06 T3.6. U/A Recognize the significance of and identify the 
procedure for water management, as well as 
erosion and sediment control during the 
construction and maintenance of a project.

4 4
3.07 T3.7. U/A Identify potential site safety hazards associated 

with GI practices and PPE  4 4
3.08 T3.8. U/A Read and comprehend architectural and 

engineering plans  4 3
3.09 T3.9. U/A Recognize adjacent and related infrastructure 

variables as they pertain to GI 4 3
4 WM4 GI Functionality and Appearance  30

4.01 T4.1. U/A Recognize a GI‐related performance issue 5 5
4.02 T4.2. U/A Diagnose the cause of common GI failures 4 5
4.03 T4.3. U/A Recognize adequate and comprehensive 

documentation of GI practices 4 3



Frequency Frequency Description Criticality Criticality Description

5 Ongoing 5

Could cause complete failure with a 
significant negative impact to the 
surrounding environment

4 Occurs regularly 4

Could cause non‐performance with a 
negative impact to the surrounding 
environment

3 Occurs Intermittently 3
Could cause non‐performance and 
significant aesthetic issues

2 Occurs infrequently 2
Could cause minor performance 
impacts and aesthetic issues 

1 Occurs seldom to never  1

Could not cause performance issues 
but might cause minor aesthetic 
issues
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SME Biography Page 1 of 1  

---Subject Matter Expert Questionnaire--- 
 

Testing Program:   WEF 

Role in Testing Program: Subject Matter Expert 

Dates: March 10-11, 2016 
 

Alex Geyer 
First Name Last Name 

Parsons Corporation 
Current Employer  
415-583-5384 alex.geyer@parsons.com 
Daytime Phone Email 

 

--Related Experience-- 
 

Number of years in the profession:  __16_____ 

 

Credential(s) held:__CA Professional Engineer, CA Qualified SWPPP Practitioner/Developer (QSP/QSD)_____ 

 

Have you participated in a job analysis process before?         Yes  No 

 If yes, please specify which exam(s):_____________________________________ 
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---Subject Matter Expert Questionnaire--- 
 

Testing Program:   WEF 

Role in Testing Program: Subject Matter Expert 

Dates: March 10-11, 2016 
 

Jennifer Rauhofer 
First Name Last Name 

Stormwater Maintenance & Consulting 
Current Employer  
410-785-0875 jr@mdswm.com 
Daytime Phone Email 

 

--Related Experience-- 
 

Number of years in the profession:  __17_____ 

 

Credential(s) held:_Professional Engineer – MS in Agricultural Engineering – MBA Candidate 

 

Have you participated in a job analysis process before?         Yes  No 

 If yes, please specify which exam(s):_____________________________________ 
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---Subject Matter Expert Questionnaire--- 
 

Testing Program:   WEF 

Role in Testing Program: Subject Matter Expert 

Dates: March 10-11, 2016 
 

Lisa Sasso 
First Name Last Name 

Milwaukee Metropolitan Sewerage District 
Current Employer  
414-225-2048 lsasso@mmsd.com 
Daytime Phone Email 

 

--Related Experience-- 
 

Number of years in the profession:  _2 years (full-time)__(4 years including full-time and internships)___ 

 

Credential(s) held:   M.S .(Masters of Freshwater Sciences-UW-Milwaukee 

B.B.A. (Bachelors of Business Administration, Integrated Science and Business with a Water 
Resource Emphasis, UW—Whitewater  

 

Have you participated in a job analysis process before?         Yes  X No 

 If yes, please specify which exam(s):_____________________________________ 

 

 

 

 

 

 

mailto:lsasso@mmsd.com
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---Subject Matter Expert Questionnaire--- 
 

Testing Program:   WEF 

Role in Testing Program: Subject Matter Expert 

Dates: March 10-11, 2016 
 

Michael Snyder 
First Name Last Name 

Prince George’s County Government- Department of the Environment 
Current Employer  
301-751-5805 masnyder@co.pg.md.us 
Daytime Phone Email 

 

--Related Experience-- 
 

Number of years in the profession:  ___21____ 

 

Credential(s) held:___BS Civil Engineering and Construction Management_______________________________ 

 

Have you participated in a job analysis process before?         Yes  No x 

 If yes, please specify which exam(s):_____________________________________ 
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---Subject Matter Expert Questionnaire--- 
 

Testing Program:   WEF 

Role in Testing Program: Subject Matter Expert 

Dates: March 10-11, 2016 
 

  
First Name     Pallavi Last Name  Raviprakash 

Water Environment Federation 
Current Employer  
703-684-2400 x7050 praviprakash@wef.org 
Daytime Phone Email 

 

--Related Experience-- 
 

Number of years in the profession:  _____10__ 

 

Credential(s) held:__________________________________________________________ 

 

Have you participated in a job analysis process before?         Yes  No 

 If yes, please specify which exam(s):_____________________________________ 
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---Subject Matter Expert Questionnaire--- 
 

Testing Program:   WEF 

Role in Testing Program: Subject Matter Expert 

Dates: March 10-11, 2016 
 

Rick Scaffidi 
First Name Last Name 

Environmental Quality Resources, llc 
Current Employer  
301-252-7505 rscaffidi@eqri.com 
Daytime Phone Email 

 

--Related Experience-- 
 

Number of years in the profession:  ___39____ 

 

Credential(s) held: Professional Horticulturist 

 

Have you participated in a job analysis process before?         Yes  No x 

 If yes, please specify which exam(s):_____________________________________ 
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---Subject Matter Expert Questionnaire--- 
 

Testing Program:   WEF 

Role in Testing Program: Subject Matter Expert 

Dates: March 10-11, 2016 
 

  
First Name: Gadisa Last Name: Yami 

 
Current Employer: Prince George’s County Gov.  
  
Daytime Phone:301-883-5892 Email:gayami@co.pg.md.us 

 

--Related Experience-- 
 

Number of years in the profession:  _______ 

 

Credential(s) held: MSc in Environmental management and BSc in Civil Engineering 

 

Have you participated in a job analysis process before?         Yes  No: X 

 If yes, please specify which exam(s):_____________________________________ 
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---Subject Matter Expert Questionnaire--- 
 

Testing Program:   WEF 

Role in Testing Program: Subject Matter Expert 

Dates: March 10-11, 2016 
 

Alisha Goldstein 
First Name   Last Name 

District Department of Energy and the Environment 
Current Employer  
202.671.6179 Alisha.Goldstein@dc.gov 
Daytime Phone Email 

 

--Related Experience-- 
 

Number of years in the profession:  _7______ 

 

Credential(s) held:_PE_________________________________________________________ 

 

Have you participated in a job analysis process before?         Yes  No 

 If yes, please specify which exam(s):_____________________________________ 
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---Subject Matter Expert Questionnaire--- 
 

Testing Program:   WEF 

Role in Testing Program: Subject Matter Expert 

Dates: March 10-11, 2016 
 

Mike Adamow 
First Name Last Name 

San Francisco Public Utilities Commission 
Current Employer  
415-934-3904 madamow@sfwater.org 
Daytime Phone Email 

 

--Related Experience-- 
 

Number of years in the profession:  5 in stormwater management planning, 16 in heavy/civil, site and landscape 
construction and landscape maintenance 

 

Credential(s) held: BS in Community & Regional Planning, Certificate in Environmental Sustainability, Certified 
Permeable Interlocking Concrete Paver Installer, Certified Pervious Concrete Technician 

 

Have you participated in a job analysis process before?  No 

 If yes, please specify which exam(s):_____________________________________ 
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---Subject Matter Expert Questionnaire--- 
 

Testing Program:   WEF 

Role in Testing Program: Subject Matter Expert 

Dates: March 10-11, 2016 
 

Bryan Seipp 
First Name Last Name 

Center for Watershed Protection 
Current Employer  
410.461.8323 ext 3206 bts@cwp.org 
Daytime Phone Email 

 

--Related Experience-- 
 

Number of years in the profession:  _15___ 

 

Credential(s) held: Bryan is an experience watershed professional with over 15 years of experience working in a 
variety of sectors including, forestry, agriculture, and stormwater.  Bryan has been working at the Center for 
Watershed Protection since 2009 where his primary role has been to work with local governments to meet 
water quality goals.   His responsibilities at the Center include project implementation, watershed planning, 
developing TMDL strategies for local governments, GIS mapping and analysis, and conducting field assessments 
and training workshops.  Bryan has been instrumental in building dozens of Green Infrastructure projects 
throughout the Mid-Atlantic region.   Prior to working at the Center Bryan worked for the Maryland Department 
of Natural Resources as a Watershed Forester and the Potomac Conservancy as the Director of Restoration.  
Bryan has a B.S. in Forest Resource Management from Virginia Tech, is a licensed professional forester in the 
state of Maryland, a Certified Urban Nutrient Management Planner in Virginia, serves as Chairmen for the 
Maryland/Delaware chapter of the Society of American Foresters, and has been appointed by the Governor of 
Maryland to serve on the Sustainable Forestry Council.    

 

Have you participated in a job analysis process before?         Yes  No 

 If yes, please specify which exam(s):_____________________________________ 
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Section/

Objective Section/Objective Name
All Complete

(n=120)

10 or fewer 

years in GI

(n=83)

Less than 

Master's 

Degree

(n=72)

1 Watershed Fundamentals 10% 11% 11% 11%

1.01 Apply the key concepts of basic hydrology/hydrologic function 6% 6% 6% 5%

1.02
Apply the basic concept and recognize the environmental benefits of stormwater management and 

green infrastructure 
5% 6% 6% 6%

2 GI practices 22% 23% 23% 23%

2.01 Identify basic functionality of various GI practices 5% 6% 6% 6%

2.02 Identify the purpose, functionality, and properties of the basic physical components of GI practices 6% 6% 6% 6%

2.03 Apply key concepts related to lifecycle of GI practices  5% 6% 6% 6%

2.04 Identify the terminology used to describe various GI practices 5% 5% 5% 5%

3 GI Methods and Materials 52% 49% 49% 50%

3.01
Recognize the appropriate application of equipment for the construction or the maintenance of a 

GI practice
6% 6% 6% 6%

3.02 Apply the key concepts of site layout and grade checking 5% 6% 5% 6%

3.03 Recognize the purpose of common GI construction materials 7% 5% 5% 6%

3.04 Apply the key concepts of basic vegetation management and establishment 5% 6% 6% 6%

3.05
Recognize the significance of and identify the procedure for the proper storage and handling of 

materials
5% 5% 5% 5%

3.06
Recognize the significance of and identify the procedure for water management, as well as erosion 

and sediment control during the construction and maintenance of a project.
7% 6% 6% 6%

3.07 Identify potential site safety hazards associated with GI practices and PPE  7% 5% 5% 5%

3.08 Read and comprehend architectural and engineering plans  5% 6% 6% 6%

3.09 Recognize adjacent and related infrastructure variables as they pertain to GI 5% 6% 5% 6%

4 GI Functionality and Appearance  16% 16% 17% 16%

4.01 Recognize a GI‐related performance issue 6% 6% 6% 6%

4.02 Diagnose the cause of common GI failures 5% 6% 6% 6%

4.03 Recognize adequate and comprehensive documentation of GI practices 5% 5% 5% 5%

Weights

From

Original 

Panel

From Survey

Initial Blueprint Weights based on the Recommendations of the JTA panel and Survey Respondants



JTA Results for Objective Frequency Ratings ‐ All completed surveys (n=120)

1 2 3 4 5 Distribution

Average 

Rating*

1.01 2.5% 7.5% 16.7% 34.2% 39.2% 4.0

1.02 3.3% 6.7% 13.3% 25.0% 51.7% 4.2

2.01 2.5% 3.3% 12.5% 34.2% 47.5% 4.2

2.02 2.5% 4.2% 15.8% 34.2% 43.3% 4.1

2.03 2.5% 2.5% 12.5% 32.5% 50.0% 4.3

2.04 1.7% 9.2% 20.0% 28.3% 40.8% 4.0

3.01 0.8% 5.0% 20.0% 38.3% 35.8% 4.0

3.02 2.5% 10.8% 19.2% 40.8% 26.7% 3.8

3.03 2.5% 6.7% 26.7% 38.3% 25.8% 3.8

3.04 1.7% 6.7% 13.3% 41.7% 36.7% 4.1

3.05 4.2% 15.8% 28.3% 29.2% 22.5% 3.5

3.06 1.7% 6.7% 17.5% 42.5% 31.7% 4.0

3.07 1.7% 14.2% 16.7% 34.2% 33.3% 3.8

3.08 2.5% 5.8% 18.3% 32.5% 40.8% 4.0

3.09 0.8% 6.7% 25.0% 38.3% 29.2% 3.9

4.01 0.8% 4.2% 19.2% 40.0% 35.8% 4.1

4.02 0.8% 5.8% 24.2% 37.5% 31.7% 3.9

4.03 4.2% 10.0% 25.8% 27.5% 32.5% 3.7
* "Occurs seldom to never" = 1, "Occurs infrequently" = 2, "Occurs intermittently" = 3, "Occurs regularly" = 4, "Ongoing" = 5

How frequently would the MQC  use the knowledge, skill, or 

competency required by the objective?*

1 Watershed Fundamentals

2 GI practices

3 GI Methods and Materials

4 GI Functionality and Appearance 



1 2 3 4 5 Distribution

Average 

Rating*

1.01 1.2% 9.6% 20.5% 33.7% 34.9% 3.9

1.02 1.2% 9.6% 12.0% 28.9% 48.2% 4.1

2.01 2.4% 3.6% 12.0% 38.6% 43.4% 4.2

2.02 2.4% 4.8% 16.9% 38.6% 37.3% 4.0

2.03 2.4% 2.4% 16.9% 33.7% 44.6% 4.2

2.04 1.2% 10.8% 22.9% 27.7% 37.3% 3.9

3.01 1.2% 4.8% 18.1% 44.6% 31.3% 4.0

3.02 2.4% 13.3% 19.3% 41.0% 24.1% 3.7

3.03 1.2% 8.4% 25.3% 41.0% 24.1% 3.8

3.04 2.4% 6.0% 16.9% 38.6% 36.1% 4.0

3.05 6.0% 14.5% 28.9% 28.9% 21.7% 3.5

3.06 0.0% 8.4% 18.1% 39.8% 33.7% 4.0

3.07 2.4% 14.5% 16.9% 31.3% 34.9% 3.8

3.08 2.4% 6.0% 19.3% 34.9% 37.3% 4.0

3.09 1.2% 7.2% 28.9% 36.1% 26.5% 3.8

4.01 0.0% 4.8% 19.3% 42.2% 33.7% 4.0

4.02 0.0% 6.0% 20.5% 41.0% 32.5% 4.0

4.03 3.6% 7.2% 27.7% 27.7% 33.7% 3.8

4 GI Functionality and Appearance 

* "Occurs seldom to never" = 1, "Occurs infrequently" = 2, "Occurs intermittently" = 3, "Occurs regularly" = 4, "Ongoing" = 5

JTA Results for Objective Frequency Ratings ‐ Respondents with completed surveys and had 10 or fewer years 

of GI experience (n=83)

How frequently would the MQC  use the knowledge, skill, or 

competency required by the objective?*

1 Watershed Fundamentals

2 GI practices

3 GI Methods and Materials



1 2 3 4 5 Distribution

Average 

Rating*

1.01 2.8% 11.1% 16.7% 36.1% 33.3% 3.9

1.02 4.2% 5.6% 13.9% 23.6% 52.8% 4.2

2.01 4.2% 2.8% 15.3% 29.2% 48.6% 4.2

2.02 4.2% 4.2% 16.7% 29.2% 45.8% 4.1

2.03 2.8% 1.4% 11.1% 33.3% 51.4% 4.3

2.04 1.4% 15.3% 15.3% 31.9% 36.1% 3.9

3.01 0.0% 6.9% 19.4% 38.9% 34.7% 4.0

3.02 4.2% 9.7% 16.7% 37.5% 31.9% 3.8

3.03 2.8% 5.6% 31.9% 27.8% 31.9% 3.8

3.04 1.4% 6.9% 15.3% 36.1% 40.3% 4.1

3.05 5.6% 20.8% 26.4% 23.6% 23.6% 3.4

3.06 2.8% 5.6% 16.7% 37.5% 37.5% 4.0

3.07 1.4% 13.9% 16.7% 29.2% 38.9% 3.9

3.08 4.2% 2.8% 15.3% 29.2% 48.6% 4.2

3.09 1.4% 6.9% 23.6% 34.7% 33.3% 3.9

4.01 1.4% 6.9% 23.6% 30.6% 37.5% 4.0

4.02 1.4% 4.2% 29.2% 33.3% 31.9% 3.9

4.03 4.2% 13.9% 23.6% 25.0% 33.3% 3.7
* "Occurs seldom to never" = 1, "Occurs infrequently" = 2, "Occurs intermittently" = 3, "Occurs regularly" = 4, "Ongoing" = 5

JTA Results for Objective Frequency Ratings ‐ Respondents with completed surveys and had less than a 

Master's degree (n=72)

How frequently would the MQC  use the knowledge, skill, or 

competency required by the objective?*

1 Watershed Fundamentals

2 GI practices

3 GI Methods and Materials

4 GI Functionality and Appearance 



JTA Results for Objective Criticality Ratings ‐ All completed surveys (n=120)

1 2 3 4 5 Distribution

Average 

Rating*

1.01 6.7% 10.8% 18.3% 17.5% 46.7% 3.9

1.02 19.2% 13.3% 21.7% 16.7% 29.2% 3.2

2.01 6.7% 10.0% 23.3% 23.3% 36.7% 3.7

2.02 4.2% 9.2% 21.7% 27.5% 37.5% 3.9

2.03 2.5% 3.3% 10.8% 30.8% 52.5% 4.3

2.04 35.0% 20.8% 15.8% 16.7% 11.7% 2.5

3.01 0.8% 5.8% 20.8% 23.3% 49.2% 4.1

3.02 3.3% 2.5% 14.2% 24.2% 55.8% 4.3

3.03 1.7% 8.3% 25.0% 22.5% 42.5% 4.0

3.04 1.7% 10.8% 35.0% 33.3% 19.2% 3.6

3.05 7.5% 20.8% 22.5% 27.5% 21.7% 3.4

3.06 2.5% 3.3% 11.7% 39.2% 43.3% 4.2

3.07 39.2% 14.2% 16.7% 7.5% 22.5% 2.6

3.08 3.3% 5.0% 11.7% 15.8% 64.2% 4.3

3.09 6.7% 6.7% 20.0% 30.8% 35.8% 3.8

4.01 0.8% 3.3% 14.2% 39.2% 42.5% 4.2

4.02 1.7% 0.8% 18.3% 40.0% 39.2% 4.1

4.03 17.5% 20.8% 28.3% 21.7% 11.7% 2.9
* "Could not cause GI practice performance issues but might cause minor aesthetic issues" = 1, 

"Could cause minor GI practice performance impacts and aesthetic issues" = 2, 

"Could cause a reduction in performance and significant aesthetic issues to the GI practice" = 3,

"Could cause temporary performance failure with a negative impact to the GI practice and the surrounding environment" = 

4, 

"Could cause complete failure and significant negative impact to the GI practice and the surrounding environment" = 5

How critical is it for the MQC to possess the knowledge, skill, or 

competency required by the objective?*

1 Watershed Fundamentals

2 GI practices

3 GI Methods and Materials

4 GI Functionality and Appearance 



1 2 3 4 5 Distribution

Average 

Rating*

1.01 4.8% 10.8% 20.5% 19.3% 44.6% 3.9

1.02 20.5% 14.5% 18.1% 19.3% 27.7% 3.2

2.01 4.8% 12.0% 24.1% 24.1% 34.9% 3.7

2.02 2.4% 9.6% 28.9% 25.3% 33.7% 3.8

2.03 1.2% 3.6% 14.5% 32.5% 48.2% 4.2

2.04 34.9% 25.3% 16.9% 12.0% 10.8% 2.4

3.01 0.0% 7.2% 21.7% 21.7% 49.4% 4.1

3.02 2.4% 3.6% 18.1% 26.5% 49.4% 4.2

3.03 0.0% 8.4% 31.3% 22.9% 37.3% 3.9

3.04 1.2% 13.3% 34.9% 31.3% 19.3% 3.5

3.05 7.2% 25.3% 22.9% 26.5% 18.1% 3.2

3.06 2.4% 3.6% 12.0% 41.0% 41.0% 4.1

3.07 43.4% 14.5% 18.1% 6.0% 18.1% 2.4

3.08 3.6% 6.0% 9.6% 20.5% 60.2% 4.3

3.09 7.2% 6.0% 20.5% 33.7% 32.5% 3.8

4.01 0.0% 2.4% 14.5% 41.0% 42.2% 4.2

4.02 0.0% 1.2% 19.3% 41.0% 38.6% 4.2

4.03 18.1% 16.9% 31.3% 21.7% 12.0% 2.9

4 GI Functionality and Appearance 

* "Could not cause GI practice performance issues but might cause minor aesthetic issues" = 1, 

"Could cause minor GI practice performance impacts and aesthetic issues" = 2, 

"Could cause a reduction in performance and significant aesthetic issues to the GI practice" = 3,

"Could cause temporary performance failure with a negative impact to the GI practice and the surrounding environment" = 4, 

"Could cause complete failure and significant negative impact to the GI practice and the surrounding environment" = 5

JTA Results for Objective Criticality Ratings ‐ Respondents with completed surveys and had 10 or fewer years of 

GI experience (n=83)

How critical is it for the MQC to possess the knowledge, skill, or 

competency required by the objective?*

1 Watershed Fundamentals

2 GI practices

3 GI Methods and Materials



1 2 3 4 5 Distribution

Average 

Rating*

1.01 8.3% 9.7% 23.6% 13.9% 44.4% 3.8

1.02 18.1% 11.1% 20.8% 20.8% 29.2% 3.3

2.01 8.3% 9.7% 26.4% 19.4% 36.1% 3.7

2.02 6.9% 9.7% 20.8% 29.2% 33.3% 3.7

2.03 4.2% 2.8% 11.1% 26.4% 55.6% 4.3

2.04 34.7% 23.6% 13.9% 15.3% 12.5% 2.5

3.01 1.4% 6.9% 20.8% 23.6% 47.2% 4.1

3.02 4.2% 2.8% 13.9% 26.4% 52.8% 4.2

3.03 1.4% 11.1% 20.8% 19.4% 47.2% 4.0

3.04 1.4% 11.1% 38.9% 34.7% 13.9% 3.5

3.05 9.7% 20.8% 25.0% 27.8% 16.7% 3.2

3.06 1.4% 4.2% 13.9% 36.1% 44.4% 4.2

3.07 43.1% 13.9% 15.3% 6.9% 20.8% 2.5

3.08 4.2% 5.6% 8.3% 15.3% 66.7% 4.3

3.09 11.1% 2.8% 23.6% 33.3% 29.2% 3.7

4.01 1.4% 4.2% 15.3% 38.9% 40.3% 4.1

4.02 2.8% 0.0% 16.7% 37.5% 43.1% 4.2

4.03 25.0% 16.7% 25.0% 18.1% 15.3% 2.8
* "Could not cause GI practice performance issues but might cause minor aesthetic issues" = 1, 

"Could cause minor GI practice performance impacts and aesthetic issues" = 2, 

"Could cause a reduction in performance and significant aesthetic issues to the GI practice" = 3,

"Could cause temporary performance failure with a negative impact to the GI practice and the surrounding environment" = 

4, 

"Could cause complete failure and significant negative impact to the GI practice and the surrounding environment" = 5

JTA Results for Objective Frequency Ratings ‐ Respondents with completed surveys and had less than a 

Master's degree (n=72)

How critical is it for the MQC to possess the knowledge, skill, or 

competency required by the objective?*

1 Watershed Fundamentals

2 GI practices

3 GI Methods and Materials

4 GI Functionality and Appearance 



How many years have you worked with green infrastructure? 

(42 of 165 skipped question) 

 

Average: 9.5 years 

Median: 8.0 years 

Standard Deviation: 7.2 years 

Minimum: 1 year 

Maximum: 35 years 

 
 

 
 

 
 
 
 
 
 



What is the main focus of your work? 

 Frequency Percent 

Cumulative 

Percent 

Other (please specify) 55 33.3 33.3 

<blank> 39 23.6 57.0 

Green infrastructure performance/condition inspection 22 13.3 70.3 

Green infrastructure construction/installation 21 12.7 83.0 

Green infrastructure maintenance 11 6.7 89.7 

General construction inspection 9 5.5 95.2 

General landscaping 5 3.0 98.2 

General site construction 2 1.2 99.4 

Green infrastructure construction acceptance inspection 1 0.6 100.0 

Total 165 100.0  

Other: 
 A little bit of everything above 
 All aspects - municipal government 
 Ambient Water Quality statewide  
 And inspection 
 Construction and maintenance of sites is primarily completed on a regular basis. 
 Construction Management 
 Construction, Maintenance and Landscaping of GI Practices 
 Design and long term viability 
 Design and public outreach 
 design, construction, maintenance, and inspection 
 Designer & inspector 
 GI plan check, GI troubleshooting, GI inspection, and GI training. 
 GI plan/design  
 GI Planning 
 Government/Regulatory 
 Green Infrastructure Construction Management 
 Green Infrastructure Design 
 Green Infrastructure Design & Monitoring 
 Green Infrastructure design and construction (engineer) 
 Green Infrastructure design and implementation 
 Green Infrastructure planning and design; performance and construction acceptance as well 
 Green infrastructure planning, selection and construction 
 Green infrastructure review and design 
 GSI O&M Asset manager including construction an inspection, installation and construction 

acceptance.  
 helped develop GI construction training for SF, researched/updated SF bioretention plant list  
 I develop GSI projects for private property owners, find the funding, then subcontract the design 

and construction.   
 I do all of the above line items relating to pre - construction acceptance through long term 

maintnenace.  
 I do all these in my job (RiverSmart Homes Auditor) 
 I have had many jobs related to this field. Some in landscaping, trail building, ecological 

restoration, and now green infrastructure maintenance for less than a month  
 i participate in all of these areas 



 I work at a non-profit. I bring together stakeholders (County, Sewerage District, City, etc.) in order 
to develop and design GI approaches that meet multiple objectives with a single project.  I help 
identify the most cost effective locations and strategies for GI in our community and then 
implement those projects.  I have a heavy focus on involving the community in all steps in the 
process in order to build an understanding and stewardship for the project. 

 I work for a large State agency who designs, lets to bid, inspects the work, and maintains an 
extensive GI infrastructure. 

 installation, inspection and maintenance 
 Involved in planning, design, construction, acceptance, and maintenance - with a focus in plants. 
 Local government - planning/permitting 
 Low Impact Development Coordinator 
 Maintenance and condition /inspection 
 maintenance and installation 
 MS4 stormwater permit compliance 
 Municial expert on GSI inspection, help with specs and lead staff in CM 
 Municipal Green Infrastructure Program Development, Policy, Implementation, Performance and 

Regulatory Compliance 
 Planning and Policy 
 policy, outreach & education 
 Project Manager 
 Promoting the us of GI 
 protection of water features through erision contol and plant use 
 Regulatory Compliance 
 Site Construction, Stream Restoration 
 State Regulator 
 Stormwater management design review, education and trainning 
 Stormwater program manager with inspection role 
 Utility Infrastructure asset management 
 Water Resources Engineer 
 We design built and maintain GI and train people in all the above 
 We specialize in all of the first four items on the list:  Install, Inspection, Maintenance 

 
  



In the past 12 months, about what percentage of your work hours 
have you spent on green infrastructure related tasks? 

 Frequency Percent

Cumulative 

Percent 

About half of my time - 50% 40 24.2 24.2 

<blank> 39 23.6 47.9 

A fairly small amount of time - 25% 35 21.2 69.1 

Almost all of my time - 100% 28 17.0 86.1 

The majority of my time - 75% 19 11.5 97.6 

Other (please specify) 3 1.8 99.4 

None of my time - 0% 1 0.6 100.0 

Total 165 100.0  
 
 
Other: 

 5% 
 A small amount as my job duties have changed, but I have many years of implementation with 

private and public practice in Portland, Oregon, including several years at BES Construction and 
maintenance of sites is primarily completed on a regular basis. 

 
  



What best describes your work title? 

 Frequency Percent 

Cumulative 

Percent 

Other (please specify) 56 33.9 33.9 

<blank> 39 23.6 57.6 

Designer 22 13.3 70.9 

Inspector 15 9.1 80.0 

Company owner 13 7.9 87.9 

Foreman 11 6.7 94.5 

Estimator 4 2.4 97.0 

Laborer 3 1.8 98.8 

Crew leader 2 1.2 100.0 

Total 165 100.0  
 
 
Other: 

 Auditor 
 Botanic specialist / ecologist / arborist  - municipal 
 City Engineer 
 compliance coordinator - local govt. 
 Construction Division Manager 
 Construction Manager 
 Construction Manager 
 designer and project manager 
 Designer/inspector/regulator/engineer 
 director' literally, 'facilitator' descriptively 
 Director of Department 
 Engineer 
 Engineer 
 Engineer, CM Supervisor 
 Enigneer 
 Environmental Engineer 
 Environmental Planner 
 Government Employee (Engineer) 
 Inspector 
 Jack of all trades 
 Landscape Architect 
 Low Impact Development Coordinator/Specialist 
 Manager 
 Manager 
 Manager 
 Municipal Division Head 
 Municipal job title "Botanic Specialist II".  I schedule and oversee GI maintenance crews, and 

also am involved in the construction inspections for certain aspect of GI 
 My title is Landscape Inspector, but I told I will be more busy with education and coordination 
 Non-Profit Executive Director 
 NPDES Program Supervisor 
 O&M Asset Manager - Engineer 



 Operations Manager 
 Planner 
 Planner 
 Planner, design reviewer and some design, inspector 
 Professional Civil Engineer 
 Program Director 
 Program Director Infrastrucutre Management 
 Program manager 
 Program manager 
 Project Coordinator/Manager 
 Project Engineer 
 Project Manager 
 Project Manager 
 Project Manager 
 Project Manager 
 Researcher 
 Senior Scientist 
 staff and project manager 
 Stormwater Managment 
 Stormwater program manager for a University 
 Stormwater Specialist-Government 
 Superintendent over maintenance Crews 
 Superintendent/Operations Manager in Capital Area 
 Sustainability Coordinator  
 Water Resource Manager 

 

 

 

 
 

What is your highest level of education? 

 Frequency Percent 

Cumulative 

Percent 

Bachelor's Degree 59 35.8 35.8 

Master's Degree 47 28.5 64.2 

<blank> 39 23.6 87.9 

Some College 12 7.3 95.2 

Associate's Degree 3 1.8 97.0 

PhD 3 1.8 98.8 

High School Diploma/GED 2 1.2 100.0 

Total 165 100.0  

 

 
  



In which state do you work the most?

 Frequency Percent 

Cumulative 

Percent 

<blank> 39 23.6 23.6 

MD 18 10.9 34.5 

PA 14 8.5 43.0 

CA 13 7.9 50.9 

WA 11 6.7 57.6 

VA 10 6.1 63.6 

WI 8 4.8 68.5 

MA 5 3.0 71.5 

OK 5 3.0 74.5 

TX 5 3.0 77.6 

KY 4 2.4 80.0 

MO 4 2.4 82.4 

OR 4 2.4 84.8 

DC 3 1.8 86.7 

NC 3 1.8 88.5 

NY 3 1.8 90.3 

WV 3 1.8 92.1 

TN 2 1.2 93.3 

CO 1 0.6 93.9 

DE 1 0.6 94.5 

GU 1 0.6 95.2 

ID 1 0.6 95.8 

KS 1 0.6 96.4 

MI 1 0.6 97.0 

MN 1 0.6 97.6 

NE 1 0.6 98.2 

OH 1 0.6 98.8 

RI 1 0.6 99.4 

UT 1 0.6 100.0 

Total 165 100.0  

 

 

 
  



 
 
 
Other: 

 Adaptation to climate change with some species like native flowers and some trees 
 Also Infiltration trenches. 
 basins 
 BMPs to increase infiltration (soil modification) to infiltrate a specific water quality volume (permit 

driven) is the future. 
 Conservation landscapes  Trees  Policy & reporting  Job training   
 Conservation landscaping, tree planting, erosion issues 
 conventional BMPs like water quality devices and detention ponds. I'm also working on planning 

for a stream restoration project but this will only be the 3rd for my municipality in 8 years. 
 CREP PROGRAM TREE PLANTING 
 District-system green infrastructure planning 
 Education 
 Education and outreach 



 Floodplain restoration; stream restoration; 
 Frequency info for former role, currently not working in GI. 
 Gardens - Conservation Landscapes 
 GSI Specs and Standards 
 high flow rate biofiltration systems 
 I am continuously evaluating and identifying opportunities for the expansion of GI at my work 

place ( a University).  
 I am responsible for overseeing contractors responsible for the design, construction and 

maintenance of green infrastructure within municipal projects.  These practices are not included 
in every project, but there is a strong commitment to maintenance once a new system is installed.  

 i avoid permeable asphalt and concrete because of their inability to be maintained 
 I spend quite a bit of time designing and consulting on porous pavement storm water 

management system design, utilizing the LATIS principle: Large Area Thin Infiltration Sytems 
 Infiltration basins 
 Infiltration Practices 
 Infiltration trenches 
 Infiltration trenches, drywells, etc. that BWSC has historically used.  BWSC is now branching out 

into more vegetated GI.  
 Legacy, underground, and high hazard facilities. 
 level spreaders, disconnected impervious area, sand filters, stream restoration projects, 

infiltration devices, existing ponds (not retrofits) 
 Modular Wetlands,  Floating Biomass 
 modular wetlands, stormwater parks,  
 My work is rarely "in the ground." I might facilitate local green infrastructure programs regularly 

but rarely get to work directly on a specific project.   
 N/A 
 native plantings, natural areas  
 NSBB, R Tank, Skim Boss, Pave Drain, Focal Points 
 Ponds 
 Propogating  plants 
 QC inspections of traditional BMPs, Design RSC, Streams; Underground facilities... 
 Regenerative stormwater conveyance 
 Regenerative Stormwater Conveyances 
 Sedimentation chambers, underground infiltration. 
 Special designs 
 Stormwater Park 
 Stream and floodplain restoration for regional stormwater benefits 
 Stream Restoration with new "bio-engineering" methodologies  
 Structural Filtering Devices 
 Suspended Pavement Systems with Trees 
 These values reflect my work in Oregon, prior to moving to Colorado.  I am working to change 

positions here to allow me to continue GI work here in Colorado, although I frequently work with 
the Water Quality program at City and County of Denver Public Works advising based on my prior 
work. 

 Trees 
 underground BMP's  
 Underground infiltration/retention 
 Underground Structures - nothing mentioned in whole survey about undergrounds.....big part of 

infrastructure. 
 Underground SWM and infiltration trenches. 
 Vegetated GeoGrids, Soil LIfts, CribWalls  
 vegetated swales 
 Vegetative Filter Strip 



 Water efficiency, Energy Efficiency, EIP projects 
 Water quality and flood detention ponds 
 Watershed management 
 We consider tree planting part of a green infrastructure plan. We are beginning to install a higher 

level of green infrastructure, such as rain gardens and bioswales. We plan for growth in large 
scale plantings which will require knowing an expanded palette of plant material as well as 
landscape material installation methods. 



Please provide any comments on the information in Section 1. 

 Knowing the flow patterns of water helps to determine how to begin work on a construction 
site. Often times, pumps are used to divert water from a main channel around the construction 
zone so that run off and disturbance is avoided. 

 "Describe" would seem to be more of a public interaction function ‐ which would not necessarily 
directly impact facilities, but if done poorly could negatively impact entire Green Infrastructure 
programs. GI workers will come in contact with the public. If they lack the proper knowledge or 
ability to communicate, they may reduce public acceptance of facilities. 

 1.2 are foundation concepts for GI, and anyone in the industry that is certified should be able to 
understand, explain, and apply the concepts noted.  That said, an individual not knowing or 
understanding these things will not likely result in a GI practice issue or failure. 

 ‐ A very important skill is effective communication with the public.  This professional will likely 
be working for an agency or government authority, or for a private employer wishing to 
maintain a trusted image.  In either case, they will need to explain concepts that aren't easy to 
see or understand, and in a way that's clear to constituents. 

 I believe you are asking how critical it is for a MQC to be able to competently describes the basic 
concept and environmental benefits of stormwater management and green infrastructure.  I 
would say "not critical".  It is important that the crew lead or foreperson is able to field 
questions from neighbors or others who may approach during work, but we also ask our crew 
leads to provide contact information for the municipal staff overseeing the crew (issuing the 
work), and to deliver GI doorhangers with pertinent information and links to resources 
(translated into 5 languages).  The GI will not fail if contract labor is unable to describe GI 
concepts, so I disagree with the language of the least critical option for this skill (i.e.  not being 
able to verbally describe GI concepts does not necessarily = minor aesthetic issues).  If they 
understand the maintenance objectives, the GI can continue to work optimally. 

 1.2  I guess the criticality of describing the basic concept would be based on who the audience 
was.  I think the goal with describing GI would be can you talk to both a resident AND an 
engineer about the project. 

 1.2 ‐ should also include distributed, small‐scale GI.  ...identifying the opportunities, constraints, 
and key differences between distributed, site‐specific GI and regional scale GI and explaining 
why stormwater is treated utilizing differing methods.     This might be addressed in later 
questions (so might be moot here), but recognizing that different regions of the US approach GI 
in fundamentally different ways is important for even minimal qualifications. 

 1.2 I see as being important knowledge to property assess the site, but is independent of 
causing performance issues.   

 1.2 is more critical for funding issues than structural/acquaintance. Failure to successfully 
achieve 1.2 has the potential for a GI/LID location to be razed.  

 1.2 is particularly important if you area also dealing with citizen complaints. 

 1.2 We find that strong understanding of stormwater management and green infrastructure is 
absolutely vital to job  performance in the field and community engagement with 
concerned/interested citizens inquiring about field inspections/maintenance of GSI systems.  

 A little confused by 1.2. The words "describe" and 'explain" imply the individual is teaching 
someone else about the benefits of stormwater management. Is this a public outreach/ 
education hypothetical? Or is it meant that the person should know those things themselves 
while doing their job? I will answer as if it is the latter.  

 Criticality may not be as severe as "complete failure" for 1.2, however, without basic concepts of 
hydrology, benefits of GI cannot be described and accurately implemented.  



 define watershed in terms of surface area 

 Depends on who the term applies to.   Much less important for a labored than for a supervisor 
or someone with project oversight 

 Entry level people do not need to know this information. 

 Environmental benefits should be evaluated during design phase  

 For staff constructing and maintaining GI it is important for them to assess flow at a given site 
assess how the water is moving through the system.  It is more narrow focused then the 
hydrologic cycle.   

 GI starts with understanding watershed functions.  Understanding and the ability to explain the 
hydrologic functions of the watershed(s) is a basic skill needed. 

 I am thinking of on‐site maintenance people for these concepts and they have varying levels of 
training. 

 I don't often get an opportunity to describe the concept and benefits of onsite stormwater 
management (Obj 1.2) to customers.  It's very important to know, of course, for those 
occassions when teachers or students at schools primarily ask what I'm doing, and it also creates 
personal enthusiasm for the work.  Understanding Obj 1.1 is very important ‐ understanding 
what areas drain to the basin and how water moves.   

 individual should know the science of how the GI practice reduces volume and peak flows and 
the mechanisms by which it improves water quality 

 It is critical to have the basic knowledge to do all other aspects of the work. 

 It's hard to apply a criticality to 1.2‐‐This is important background knowledge, but lack of it 
doesn't necessarily impact GI functionality (whereas a failure to understand basic hydrology 
could lead to a failure to understand the importance of [proper micrograding to ensure positive 
flow of stormwater into a GI facility 

 It's important that green infrastructure projects be properly understood by both the 
practitioners and those that they interact with either through construction and maintenance 
activities or through educational outreach.  If the GI practitioners doesn't fully understand or 
doesn't convey the basic hydraulic and environmental reasons why the project is important, 
then that person will most likely do a poor job maintaining the systems and educating others 
which will in turn impede the growth of GI in a meaningful way (larger impact than just the one 
single project). 

 N/A 

 Not sure that being able to describe the basic concept and benefits would impact performance, 
understanding the basic concept 

 One aspect missed in criticality is a type I error, over engineering: requiring more effort and cost 
than needed or applying a practice that is not needed.  Akin to a child (developer) living with a 
hypocritical parent (GI worker).   

 Only intermittent application during construction management of GI facilities. 

 People don't realize how water flows and acts under certain conditions. Teaching people that 
water goes down hill is not enough. People see GI as green energy which cost more and not as 
efficient. We need to let people know that the two are not related. 

 Question 1.1 is a bit vague/confusing ‐‐ you can understand these key concepts and apply them 
and have horrible aesthetics. you could also understand and apply them and kill all the plants 
due to poor maintenance practice that is independent from the hydrology aspects 

 re:  "explaining the differences between stormwater and rainwater" ‐ you'll find PhD's in water 
resources engineering who can't do this becasue it's a terminology distinction that isn't 
uniformly used.   I don't think that is very important.      Overall, while this background should be 



provided in a training course, someone who cannot explain these items to others could be very 
good at doing maintenance and inpsection.  If these items are evaluated, it should be via 
straightforward multiple choice.  

 Should be competent with the design and purpose of GI 

 The link between sustainable landscaping practices, such as those described in the 7 principles 
of Bay‐Friendly Landscaping, and green infrastructure should be a basic aspect of the training 
and credential ‐ not just hydrology and environmental benefits of stormwater treatment. In 
other words, if stormwater is treated with turf bioswales using synthetic fertilizers, pesticides 
and the standard turf‐related maintenance with mowing etc., the net effect could be a negative 
one for water quality and the environment in general. 

 The more trainees know about this concept the more they will be able to connect with 
nontraditional environmental areas. This will help create synergy with things not green in their 
areas. 

 The MQC should have this basic understanding of how GI facilities operate and be able to 
describe them to interested persons. 

 The Skill of 1.2 is critical to the professional practice of GI, however not critical to the 
performance of any particular GI practice.   

 These concepts are critical foundations to understanding other important concepts related to GI 
desing, construction and maintenance.  The other importance is the cultural significance in 
regards to improving public health and safety, protecting and enhancing the environment which 
are major drivers for why GI is relevant and important. 

 These issues would really only apply to someone describing the practice to a passer‐by.  
However, the basic knowledge could help to identify potential design issued during 
construction, or causes of maintenance issues during maintenance.  

 This is good core knowledge to be presented and understood by the individuals in the field, but 
ultimately will not result in failure of the practice if they do not fully understand the 
science/engineering behind it. They need to understand how xyz system works and what needs 
to be done to keep it working.  

 Unclear of this definition of, "Apply the key concepts of basic hydrology and the hydrologic 
cycle." 

 Understanding of the science to me is less important at this level than being able to identify 
problems that may require the application of the science.   

 
Please provide any comments on the information in Section 2. 

 Being able to determine how various facilities are meant to work helps to understand how to 
refurbish or reconstruct worksites that have drainage issues and or sediment buildup.   Being 
able to find the root cause of the problem efficiently and effectively saves time, money, and 
materials. 

 "Describe" and "Explain" are different than "Apply" and "Identify," with the latter two 
potentially having direct impacts on facilities. For 2.4, words will obviously be very important as 
using the wrong materials (using CR6 instead of #57 stone) can easily cause complete failure. 

 2.4 is another critical skill to the professional practice of a GI Professional, however will not 
cause any significant issues to individual GI practices. 

 2.4: The words used to describe would not impact the performance.  

 Again the wording "describe" and "explain" are confusing. Describe to who? 



 Although there may not be performance issues related to the candidates knowledge, these 
people are the evangelists for GI.  It's Important that they be well versed if there is going to be 
significant implementation  

 Basic information all MQCs should possess. 

 Communication is key, often all the drawings, schematics and plans are not enough. You need to 
have someone who has installed the GI present to either oversee the installation or actually 
install it. 

 Entry level people do not need to know this information. 

 If you can't explain GI concepts you will fail to get them implemented.  Words are power.  The 
ability to communicate these concepts to others is essential.  By teaching others you teach 
yourself. 

 I'm answering these with the consideration of the skilled maintenance contractors who maintain 
GI for me.  I have had a range of educational backgrounds, first languages, genders, ages, etc...  
In all instances, I would say these folks do not need all the GI knowledge to successfully maintain 
GI.  They learn the maintenance objectives and are trained to identify structural abnormalities, 
vandalism, theft, breakage and other anomalies worth reporting (and then refer for 
investigation or repair) to municipal staff.  The municipal staff must know all these concepts, 
and with the second‐highest level of criticality.  I have a hard time imagining how staff could 
cause complete failure to a project.  This is because the staff maintaining them do not build 
them.  If the GI is built properly and functions properly before unknowledgeable staff take over 
maintenance, the worst outcome is still only "temporary performance failure".    

 I'm not convinced 2.4 has any criticality. 

 It appears these questions relate to being able to explain the concepts to others? This is most 
important from an outreach perspective so the public or neighbors don't cause damages, and 
for supervisors to explain to those working with them on installation, maintenance, or 
inspections. A well seasoned laborer doing the work doesn't need to have the right words or 
ability to explain this, they just need to understand it. (I would not want to restrict well trained 
labor and oversight to those with the right "words") 

 item 2.3‐ proper application of knowledge on how to install/maintain and inspect GI is key to 
success  item 2.4 ‐ knowing what you are dealing with regardless of name is critically important 

 Knowing the lexicon will be key as trainees advocate to others Understanding the life cycle of GI 
is a must for a program like this. They have to understand the full picture or else you wont get 
the quality projects we all want and need.  

 Laborers and skilled laborers/foreman need to understand the types of materials installed, and 
the how.  They do not necessarily need to be able to explain exactly why and for what purpose.  
If they are not engaging with the public or a PM it is not a major concern.  However, they need 
to be able to put the correct material in appropriately.   

 N/A 

 Section 2.4 would only cause issues if the installer and designer were not using the same 
terminology and this caused an incorrect installation. 

 See earlier comment.  Think there needed to be greater clarity on who takes the test.  The 
Contractor and owner having one highly certified person on site is a good idea.  Think this goes 
too theoretical for front line workers 

 Terminology can sometimes be a hinderance but good communication is key for GI planning, 
deisgn and construction regardless.  A certain amount of technical knowledge is required but 
most engineers don't know plant species names and most landscape architects can't create a 



hydraulic model.  General terminology like underdrain or overflow are thrown around with high 
enough frequency that team members learn quickly if they aren't already familiar. 

 Terminology varies by location/region ‐ while it should be included in the course, it doesn't need 
to be emphasized.  If someone understands why the component is needed, it doesn't matter if 
they use the same term (e.g. aggregate v. gravel v. stone).  

 The majority of the questions I am rating the criticality at the highest level because the majority 
of the requirements (i.e identify words...) are pretty basic.  If a contractor can not explain basic 
hydrology that would most certainly cause complete failure.  Same with maintenance and 
inspections...if they can't communicate with the property own who is installing the GI what 
those requirements would be then the project would not only be less successful but may make 
the property owner to less inclined to install additional GI.  These are all really great questions...I 
think that anyone that has received the certification should be able to perform all of the 
identified tasks at a very high level.  The ability to communicate and implement effectively is 
critical to the success of these GI projects which is another reason I am rating the 'could cause 
complete failure...". 

 These tasks are for on‐site maintenance people who have varying levels of training. 

 This section is necessary to achieve an understanding of the overall picture of each practice. The 
MQC, with a good understanding of the above, will better be able to recognize issues and 
understand how to communicate those issues to the owner/engineer for best corrective action.  

 This would help with communicating the importance of GI practices to the owner's overall 
investment. 

 Understanding of a key term/features has been paramount for field crews to understand what 
they are building/maintaining. The key part would be to standardize terms across the board for 
the design/engineering community to keep the features consistent for the 
construction/maintenance folks.  

 
Please provide any comments on the information in Section 3. 

 Building construction sites with proper grade elevations helps to project the outcome desired on 
the site. Sites with improper grade elevations often do not benefit from establishing vegetation 
since The physics are incorrect. Trying to establish vegetation on improperly graded sites can 
cause negative effects on the work zone and environment. 

 3.3/3.4 ‐ not what construction folks are good at.  PM's and foreman/superintendents can 
handle that part  3.5 ‐ most times these concepts are specified in the plans (E&S dictates 
stockpile location) and planting plans dictate plant establishment methods.  They need to be 
able to understand and follow directions. 

 Construction and plant establishment are important, but we mange to get GI projects built 
relying on good plans and specifications.  You need this type(s) of knowledge to design and 
inspect the work, but basic construction skills will build them. 

 Different people have varied needs to know on deeper understanding 

 Entry level people do not need to know this information. 

 For 3.1 ‐ Shouldn't this focus on the issues described in section 2.3?  Describing potential pitfalls 
is more important than dictacting equipment types. Things like the type of equipment can be 
learned elsewhere unless it performance depends on using a speicifc type of equipment.        In 
2.3, 3.1, 3.4 or 3.5 ‐ should discuss key product specification to check during construction (e.g. is 
the stone washed?)   

 fyi‐‐ 3.2 in top list is labeled 3.0 in 'form' list  



 key is picking GI practice that is compatible with the setting.  Getting the right GI practice in the 
right place and at the right size. 

 Many of these skills are intermittently applied by those who specifically construct or rebuild 
practices, which is why I chose that answer‐‐if you want everyone trained under the certification 
to know these things, I would change my answer. 

 N/A 

 Proper understanding of the how/why these structures are designed and subsequently built is 
paramount to the success of these facilities.  The ability to differentiate between the 
correct/incorrect media types, fabric types, and stone sizes is extremely important as higher 
level oversight is not always available in every situation.  

 Section 3.3 ‐ critical issue would be having a waterproof membrane installed somewhere that 
water is supposed to infiltrate    Section 3.5 ‐ a designer should spell out on the plans where 
stockpile locations are and how to work with different material types 

 Some of these items I would put under the responsibilities of a foreman or crew leader who was 
more experienced in GI ‐ rather than a crew member who is at the entry‐level.  In particular 3.2. 

 The degree to which one must know GI methods and materials varies widely on one's role: 
construction, inspection, or maintenance.  For instance, site layout and grading are critical for 
construction and inspection but less so for maintenance (although basic understanding is 
necessary, especially to make sure that maintenance practices don't alter grading or elevations 
in a way that negatively impacts functionality).  Materials and storage concepts are more 
relevant to construction and inspection, whereas vegetation management is more relevant to 
maintenance. 

 There is not a one size fits all for GI. Each system has different installation and maintenance 
needs. Know the product and how to maintain it. It's like buying a new car, and with a new car 
you get a warranty. That does not mean you don't do regurarly scheduled maintenance because 
the parts are under warranty 

 These tasks are conducted by the contractors during new installations and they are 
knowledgeable. 

 This information is important during construction oversight and could significantly affect the 
final product.  

 This is all important, but some of which is best learned in the field/on the job. 

 This section is a must that trainee understand. Not only what the newest methods are but past 
ones too so people can understand how new methods came be the BMP to begin with. i.e. using 
sand in pervious pavers back in the day, now we use rocks... 

 What might seem to be minor details can be very important as to whether a facility functions or 
not. These are often overlooked, leaving many facilities that don't function or have reduced 
function. 

 While not all GI has vegetation, elements that do should have an emphasis on vegetation 
requirements for both establishment and long‐term maintenance needs.  Additionally most 
don't understand engineered media adequately to ensure both high survival of plants as well as 
high performing GI. 

 3.7 does not impact GI performance or aesthetics so none of the Criticality answers really apply 

 3.7 is a critical skill to the overall success of a GI professional, but will not directly impact the 
performance of any individual GI practice. 

 3.7 is very important; however, it is less critical for function and aesthetics. The site should be 
designed with safety in mind and all personnel working on the site should receive proper 
training and PPE prior to being allowed to perform any work on the site.   



 3.7: PPE would not impact the performance of GI practices 

 3.8 could also be frequently and very critical.  The challenge is that a GI professional could be a 
public employee that hires professionals and reviews plans (which is how I answered it), so 
understanding and being able to review those plans are important, but the professional is 
responsible for making sure it works.  However, for an NGICP certified engineer or landscape 
architect, this knowledge is minimally critical.  

 3.8/3.9 are critical factors to success along with surveying skills so that the site gets laid out 
correctly and the water runs downhill. 

 Again, very important to successful GI facility construction. 

 Anyone associated with the construction of these practices should be knowledgeable in erosion 
and sediment control installation/subsequent maintenance. Additionally they should have a 
working knowledge/understanding of not only the construction methods for the GI facility they 
are building but of the other existing and proposed infrastructure around where they are 
working.  

 Entry level people do not need to know this information. 

 Going through this survey makes me think that for our organization that performs GI installs a 
lot, it would be good for our main staff person in charge to get this certification, but not our 
crew members.  The crew members could work towards the certification over time themselves 
if they wanted to for professional development ‐ but this seems akin to getting an arborist 
license or something similar.  I don't want to keep people from doing GI who don't need to have 
all of this information in their heads ‐ if there is one crew leader, or in our case, a Director of 
Field Operations, who is certified, that should be sufficient to lead a crew in doing a GI install.  

 I've never had the same subcontractor install a green roof, an underground vault, and 
bioretention.  So, for PPE...is this focused on inspection?      Ability to read construction plans:  
depends on the role.  For construction ‐ YES.  For maintenance ‐ not always.   

 N/A 

 Oversight vs labor issues 

 Q3. PPE is ahealth and safety issue. The drop down answer for criticality does not fit 

 See the requirments in the California Construction General Permit for construction site BMP 
training for QSP/QSDs.  That is a good start.  I also recommend looking at the requirements of a 
CPESC (Envirocert International).  And if you can't read plans, you should be operating the 
shovel.  Get a degree in Landscape Architecture (I recommend Cal Poly SLO's LA Program). 

 Since all this is connected, trainees will need to know how to identify pitfalls in GI and 
construction in general. At some point they are going to have to sell someone on GI and they 
will need to explain how make their clients happy but gently explain the proper ways to do GI. 

 The "criticality" scale provided doesn't properly apply to safety.  Maintaining a safe work 
environment is of utmost importance, even if failing to do so may not result in GI practice 
performance issues, etc.    Again, the degree to which some of these skills are used and critical 
to GI performance relates to the activity.  For instance, ECS is more relevant to construction and 
inspection. 

 The biggest issue here is installing an GI before the site conditions are ready for it. If a system is 
designed to support water run off from a site at 90% stabilized. Then installing it when site work 
is still being done will cause system failure. 

 The criticality measures associated with site performance are less relevant to 3.7 altho' these 
objectives can be critcally important (for safety). 

 the planner/designer of GI practices often times is not responsible for the installation.  These 
topics are best left to construction and inspection disciplines.     



 These tasks are conducted by the contractors during new installations and they are 
knowledgeable. 

 This sections would apply heavily to construction management profesisonals assigned to GI 
projects. 

 Upstream & downstream stormwater conveyance system  

 Using proper E&S controls often prevent creating more work and undesired results.  Knowing 
and understanding how to read blueprints with elevations and contour lines are detrimental to 
the overall function of the site. 

 While critically important to worker safety, item 3.7 does not directly relate to site performance 
so i rated its criticality as low as possible.  I would note that if the GI worker can not recognize 
safety issues they probably will direct a failing site.    

 you must observe the context of the GI tool to understand if there are problems, what the 
source of the problem could be 

 
 
Please provide any comments on the information in Section 4. 

 Proper documentation and photographs help display issues within a worksite.  The same 
documentation can also show good examples and proper site construction are fundamental. 

 4.1 and 4.2 are extremely important.   

 4.3 is very critical for regulatory compliance with Federal, State, and/or local regulations. 
Additionally, 4.3 may be required for participation in accreditation, green building/design 
awards, grant funding, etc.  

 Entry level people do not need to know this information. 

 Grading, flow lines, and pre construction check lists. The area of an GI needs to be prepped 
according to spec. You cannot cut corners. A precon with site super is a must to help the 
process. 

 I ranked item 4.3 lowest on the scale as it did not directly apply to site performance but perhaps 
routine maintenance issues.  However, that does not diminish it's importance as these 
installations should be targeted toward a sustainable effort.  That is what makes documentation 
important.  Also, why is GPS location not included ?  Mobile phones have apps for this with 
reasonable accuracy.   

 I, as the inspector, conduct these inspections.  typically, annually  

 In my job, this is half the battle. 

 Item 4.3 is extremely important. Documentation with perspective (landmark, horizon, GPS 
information) is a extremely important for allowing the higher level management to assess the 
facilities from the office and make educated recommendations for further maintenance and 
repairs as needed, without making a second trip to the site(s). Additionally the individuals in the 
field need to understand what issues are present and be able to accurately document/explain 
what is wrong and what is needed to help remediate those issues.  

 Lack of documentation can cause problems in a facility because no one knows the history of the 
site 

 more often i failures have been a contractors installation failure.  but designers/planners need 
to know what contractors do not understand 

 N/A 

 Trouble shooting will occur, hopefully infrequently.  Record keeping and BMP documentation is 
essential since you will be audited by a regulatory agency (MS4, EPA...).  Over the last 18 years 
we have been audited 5 times.  And they all look at the paperwork. 



Please provide any additional comments you have on the survey content. 

 All aspects discussed in the survey are detrimental to a fully functioning and aesthetically 
pleasing a site. Having a site be developed based off of the aspects mentioned in the survey help 
to ensure the overall success of the system it was created for. Keeping each aspect in mind will 
help to create a fully functioning site by time the end product has been created. 

 All of these are important and the best case would be for the MQC to have a thorough 
understanding of each section, however if we need to weight sections, its probably best for the 
MQC to have the basic big‐picture understanding first (section 1 & 2).  Sections 3 & 4 are 
important to be part of the certification, but a lot of that info is best gained in the field while on 
the job.   

 Appearance only matters if it's seen. Main focus should be on understanding how water acts 
and the methods to control it. 

 difficult to assign since all are really critical to success 

 Entry level people do not need to know this information. 

 Everything discussed in this survey is important to understand as a certified GI professional.  

 I know very little about this proposed certification program ‐ however, it seems to have a really 
wide scope...which makes me wonder about who will attend and it's utility.  In my experience, 
installation of rooftop systems, pavement systems, and other systems (bioretention,etc) occur 
by different sub‐contractors.  There is value in an overview certification for inspection & 
maintenance personnel ‐ and for general contractors.  If the audience is truly installers, then I 
would suggest not teaching install of permeable asphalt & concrete or green roofs in depth, 
instead focusing on the many types of practices that would be installed by a grading, utility, or 
landscaping contractor.   

 If you downplay one section its going to adversely effect another, so I recommend keeping them 
all equal. 

 It is so refreshing to see that SOMEONE is trying to streamline the process and expectations of 
GI practitioners.  All of the sections, questions, and objectives are crucial to have a deep 
understanding about because they are all so interrelated and connected.  The success of the 
project doesn't just hinge on a contractor being able to perform one item...success at a large 
scale (which is needed in most communities) will depend on the standardization of expectations 
and outputs.  I see this survey (and hopefully the resulting program) as a wonderful step.  I 
would be very interested in going through this program and getting certified. 

 More important to understand and identify the symptoms, diagnosis will come with experience.  
The bigger problem I have is finding people who know enough to maintain GSI safely and 
identify problems that need additional evaluation 

 N/A 

 No additional comments 

 Not sure a one sized fits all works for the three categories of people listed below works:     
construction ‐‐ Contractor needs at least one person on site and in office certified to the level 
indicated.  Front line workers should have a lower level of cert  Inspection ‐ should have a high 
level of certification  Maintenance ‐ should have a varied level of certification, less for 
landscapers, higher for staff doing more in depth maintenance.       

 Section 1 is a good idea but not critical for those in production.  It is more useful for a higher 
level course/test for those wishing to advance beyond basic construction/maintenance and 
more into management.    Section 2 is helpful for building a knowledge base for what is out in 
the field  Section 3 is the nuts and bolts for successful implementation  Section 4 is good for 



plant folks ‐ safety and construction site management are generally dictated by plans/specs/regs 
or company policies and may vary from location to location. 

 sections 2, 3 and 4 feed into each other in order. This weights watershed fundamentals as 25% 
and GI specifics as 75%.  this seems reasonable to me as if you do not understand watershed 
fundamentals you can not apply GI.   

 These weights would vary for those specializing in just one area: construction, inspection, or 
maintenance.  What I provided above is for a generalist, but again if a training/certification 
program was to be aimed primarily at maintenance crews, Section 4 would be weighted higher. 

 This survey design was exceedingly hard to follow‐‐it's hard for me to tell what you were really 
asking me to assess despite knowing the underlying goals of what I expect you are hoping to 
assess to create a certification. It would have been more intuitive to ask me things like "How 
important is it to have a certified individual understand basic hydrology related to GI to ensure 
it's success and ongoing performance?" or "How important is it for the certified individual to 
know understand and know the correct means and methods for sediment and erosion control 
on a jobsite." and other similar questions to get to the root of which skills are considered most 
important to be certified in this field as a manager, supervisor, foreman, crew member, etc.  

 too often planners/designers over sell the benefits of the GI practice.  they should be able to 
understand their work in context of the site, the drainage basin and the watershed. 

 Training must include classroom and hands‐on field training components 

 Understanding functionality is key.  

 Watershed fundamentals is important background information which should inform GSI 
processes an planning. As a percentage this occupies less time and consideration overall but is 
no less important.   

 
In the field below, please provide any additional objectives that were not covered. 

 knowledge of soils/soils science  ‐ knowledge of brownfield/potential contamination issues, how 
to approach 

 1. The practitioner should keep abreast of the latest news, practices, and products 
designed/tested for improving green infrastructure.  This should include examples and analysis 
of failures.    2.  The practitioner should know where to find this information, as well as other 
information resources. 

 A brief overview of stormwater regulations 

 A firm knowledge of the NPDES Permit requirements driving the GI movement is essential.  The 
ability to explaining the benefits of GI over more structural types of water quality BMPs (austin 
sand vaults, delaware filters, multi chambered treatment trains...) is key as well.  Know the devil 
before you replace him. 

 Appropriate post construction maintenance procedures. 

 As the founder and an owner of a business (since 2002 doing only stormwater work) that is 
responsible for inspection, maintenance, and construction of approximately 10,000 BMPs, I 
believe that you are going in the wrong direction in creating a certification aimed at entry level 
people.  They need a completely different level of training that informs them on how to get to 
work reliably, work hard, and understand basic skills as related to landscaping and construction.  
More specialized training and certification, such as you propose, is best suited for foreman‐level 
(ie, experienced!) individuals. 

 At a macro scale, there should be something in the testing that addresses how GI practices can 
vary greatly between regions of the US and recognition that one set of solutions utilized in one 
area (Pacific Northwest, for example) won't be appropriate in another.  Also, some recognition 



of the basic functionality in terms of volume reduction vs. water quality.  Hopefully there is a 
simple way to test general knowledge that certain approaches are most appropriate to address 
volume‐related issues, whereas others benefit water quality. 

 Documentation of the success of the GI. Document results of pollutant removals. 
Documentation is still needed for acceptance in some areas. 

 Education and outreach is important because often times GI involves community involvement 
and/or impacts.  Knowing what and how to talk with community members is important 

 Encourage engagement of adjacent business owners to share in maintenance activities.  

 externalities to the success of a project‐‐ the practitioner may need to be or should be the key to 
ensuring buy‐in to assure sustainability, such as: political, financial for O&M, training for 
maintenance staff, deed provisions, citizen comprehension of general function & benefit  

 Green Infrastructure best managmeent practices during construction  Green Infrastructure 
corrective measures 

 Having some horticulture experience has been helpful. 

 I don't know if this is really an appropriate objective to consider but if we want GI to be scaled 
up and used in more mainstream infrastructure design, the maintenance will continue to be a 
need/problem.  I think that incorporating the community into decision making about the 
installation is really important.  It isn't just about "someone is going to build that over there and 
our water will be better"...we want people to understand the watershed as whole and be 
inspired to make personal behavior changes that support the larger goals of stormwater 
management.  Don't underestimate engaging the community, talking to them about how the 
project will work and why it is important, and asking them for help with maintenance and input. 

 I feel that basic knowledge about forest and urban ecology should be prioritized. Plants are 
often an after thought in this field of work. Perhaps it is because this type of work requires such 
varied experience. Most people don't have it all. 

 I would include more emphasis on understanding the importance of healthy plant 
establishment. Many in the field don't understand vegetation is integral to facility function and 
longevity, not just decoration. 

 Importance of reducing littering 

 Inspecting the area around the GI to see what may naturally grow there well. Picking plants that 
will have the best chance to survive to accomplish the desired goal.  

 Knowing who to report issues to and how it varies by jurisdiction   

 language bariiers ‐ reading\speaking English; knowledge of legal\safety issues; cost\value 
considerations 

 Liabilities and Communicating where to seek help and solutions 

 May want to consider that certain questions must be answered correctly in order to pass ‐ not 
just a particular percentage being correct. 

 Miminum qualifications given for the responsibilites assigned seem out of proportion.  Someone 
possessing the requisite qualifications i such broad areas of expertise resembles more of a 
Renaissance man and could certainly assume more responsibility for GI installations than 
assigned at the introduction of this survey.  

 Most of the objectives mentioned seemed to be of the highest standard and of the utmost 
importance. 

 MQC should have a basic understanding of successional growth of native plant communities and 
what comprises a healthy community of native plants.    MQC should also have a basic 
knowledge of invasive plant material and how they are managed. 

 N/A 



 N/A 

 Need something more basic for the workers with the shovels. 

 no additional comment 

 None 

 none 

 Plant identification and plant health assessment  

 Plant knowledge & identification (how to , animal identification (be able to recognize issues 
caused by) ,  

 plant selection for proper GI structure 

 Proper disposal of waste 

 Proper initial hiring and training of personnel. At the end of the day, the acutal person is the 
biggest variable of all. 

 Save or natural areas functioning as water quality improvement areas including natural forests, 
landscape buffers, and wetland areas. 

 Site monitoring, inspections 

 Some basic ecological knowledge, observation of birds, pollinators, and wildlife.  Basic plant 
health care needs. 

 Testing functionally of GI 

 The GI BMPs require a wide ranging skill set...from maintenance and construction of permeable 
pavement to identifying weeds and plants to understanding building plumbing for rain water 
harvesting/cistern.  Recommend the certification program consider dividing/group the BMPs by 
skill set and partnering with other certification programs for the bmps. For example, NRMCA has 
certification program for pervious concrete installers, ARCSA has accreditation professional 
program.   

 The idea of GI providing open space for public and ideas surrounding best practices may be a 
key conversation 

 The importance of inspection of GI at critical milestones during construction needs to be 
included in a more visible manner.  A clear understanding during the GI selection and design 
phase of what long‐term maintenance will be required to keep the GI functional needs to be 
worked in.  An understanding of the costs of GI need to be understood, both in terms of 
construction costs, maintenance costs, lost opportunity costs, and how these are offset by the 
benefit value of GI. 

 The subject matter seems thorough, where can I find these people? 

 The training program should touch on public speaking. 

 There should be a focus on specific maintenance activities and when they are appropriate.  

 This seems to be more of an O&M type position.  Not any type of management level that 
determines the suitability of what the actual best alternative would be for a particular situation 

 This survey lacked in asking about maintenance‐‐in my job our maintenance staff are significant 
in that they have to know soup to nuts, because they end up reviewing engineering plans to 
improve designs, are responsible to construction if a facility has structural repairs or a full 
rebuild, as well as day to say structural and landscaping tasks to ensure performance and 
aesthetics.  

 Understanding of how green infrastructure construction and maintenance may differ on 
constrained sites. (biofiltration versus infiltration; contamination, bedrock, tight soils) 

 weed and plant identification.  It is not uncommon for maintenance workers, even those in the 
landscape industry to mistake desirable plants for weeds, especially grasses. 

 Would like to see organic land care practices addressed as a topic for consideration 
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