
Harnessing MS4 Permit Data: 
Leveraging GIS for Resilient 
and Equitable Environmental 
Management

Heidi Niggemeyer
City of Salinas, CA
Stormwater Compliance Manager

Sunny Fleming
Esri
Industry Specialist

Nicole Beck, PhD
2NDNATURE
Chief Executive Officer

Esri Environmental Regulation Webinar Series
October 5, 2023



We find ourselves 
amidst a crisis

A) Flooding

B) Drought

C) Urban Heat Islands

D) Polluted Waterways

E) All the Above

… the burden of coping with these challenges falls on local communities





Nevertheless, a 
viable approach 
exists for 
communities to 
enhance their 
resilience when 
confronted with 
these abnormal 
conditions



The Municipal Stormwater Department

…but it will require some changes

• support from leadership

• compliance + resiliency mindset

• watershed-based stormwater planning

• manage runoff as a resource



Rich in Land, Rich in Values

City of Salinas, California

Building a healthier community for ALL!

www.cleanwatersalinas.com



Salinas, California 

▪ Rich cultural heritage

▪ Population of 163,000+

▪ Surrounded by agriculture

▪ Economically disadvantaged community

▪ Highly vulnerable to our changing climate

▪ 5,600 acre-feet per year of stormwater

▪ All discharges into TMDL waterways

▪ Hometown of Author 
John Steinbeck



We’ve Been on a Journey
Digitally transforming our stormwater program with the support of City leadership

In 2017, we drew our “line in the sand” and, since then, have continuously 
honed our program, striving for excellence in every aspect.



Ditched the 
Clipboards and 
Paper

▪ We now collect all data digitally

▪ It was daunting at first, but our staff 
and contractors made the transition

▪ Steadily fill in any missing data as 
we go about our daily work



The data we gather to meet our MS4 compliance 

requirements serves as a cornerstone for 

unlocking countless possibilities and 

opportunities

a truly remarkable epiphany…

Our partner, 2NDNATURE helped us to have…



2NFORM Helps Us 
Achieve New 

Operational 
Efficiencies

▪ Data visualizations allow us to track progress

▪ Analytics help us evaluate and adjust efforts and 
allocate resources more effectively

▪ And maps have…



Prioritize and 
Concentrate Our 
Efforts WHERE They 
Are Most Needed

▪ This watershed-based approach 
enables us to develop highly effective 
strategies and tactics on a catchment-
by-catchment basis

▪ It allows us to align water quality 
compliance with the multiple benefits 
desired by the community.

MAPS HELP US TO

water quality prioritization map



We Make 
Strategic 
Investments
Informed by Data 
& Analytics

▪ Focusing on initiatives that have 
proven to deliver multiple benefits

▪ Closely monitoring and tracking our 
progress toward TMDL goals

▪ Engage leadership, residents and 
partners

Low Impact Development Street Sweeping Green Stormwater Infrastructure



We Are 
Increasing the  
Resiliency of Our 
Communities

▪ With an emphasis on environmental justice, 
focusing on our most at-risk neighborhoods



Seeking Funding 
to Expand Our 
Efforts

The results and outcomes we aim for encompass the following principles:

▪ Derived from strategies that yield multiple benefits.

▪ Informed and monitored with reliable data and analytics.

▪ Incorporate geographical and socioeconomic factors.

▪ Ultimately, help us be a better steward of the environment.



Drawing that

“Line in the Sand”
was the best 
decision we ever 
made

My program used to be unknown. 

Now we are helping City leadership 

to guide our community's 

resiliency strategy



▪ Embrace stormwater GIS technology to enhance your program and operations

▪ Adopt watershed-based planning as the foundation of stormwater management

▪ Begin by utilizing existing digital data and progressively enhance it

▪ Educate City leadership and the community to secure their support

▪ Shift the focus from compliance to building resilience for long-term success

▪ Draw your own “line in the sand” today

Lessons I’ve Learned…



The Compliance + Resilience

Any community can achieve 
the same as Salinas

Suitability Analysis

Scenario Planning

Project
Delivery

Asset 
Management 

Planning

Cost
Reporting

Program Impact 
Evaluation

Structural BMP 
Diagnostics

Site 
Evaluation 

by 
Engineer

Municipal
Maintenance

Construction
Illicit

Discharge
Trash

Compliance

Industrial / 
Commercial

Post –
Construction

Public Ed & 
Outreach

Water Quality 
Monitoring

Enabled by GIS and Science

A systems-based approach providing the methods and 
insights to fuel better decision-making

• Start with the basics
• Advance as time and budget allow



Municipal
Maintenance

MODULE

Construction
MODULE

Illicit
Discharge

MODULE

Industrial / 
Commercial

MODULE

Post –
Construction

MODULE

Public Ed & 
Outreach

MODULE

Water Quality 
Monitoring

MODULE

Collaboration 
Portal

MODULE

ArcGIS 
Quick 

Capture

Citizens/
Responders

ArcGIS 
Hub / 

Premium

Citizens
Regulated 
Businesses

ArcGIS 
Field 
Maps

Inspectors
/Field Staff

Asset & Work
Management 
• Accela
• Cartegraph

• Cityworks
• Others

Structural BMP 
Diagnostics

MODULE

The Tools You Need

The 2NFORM platform offers a modular approach to providing capabilities 
essential for modern stormwater management and MS4 compliance

Trash
MODULE

Scenario 
Planning

MODULE

ArcGIS 
Creator

Program
Manager

•Dashboards
•Web Apps

Project
Delivery

MODULE

2NFORM Modules

To lead stormwater management into the future so you can move beyond compliance



…every MS4 Stormwater Program was mobilized

…concentrating their efforts on compliance + resilience

…communities receive multiple benefits

Imagine if… 



✓ Copy of these slides

✓ Link to Clean Water Salinas Site

✓ Additional resources…

Resource to Help You

https://go.2ndnaturewater.com/harnessing-ms4-permit-data?utm_campaign=harnessing-permit-data&utm_source=webinar


Less pollution.
Less flooding.

Greater resiliency.

www.2ndnaturewater.com

500 Seabright Avenue
Suite 205
Santa Cruz, CA 95062

(831) 426-9119

Nicole Beck, Ph.D.
Chief Executive Officer

nicole@2ndnaturewater.com
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