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RES INTRO

“RES”, or Resource Environmental Solutions (www.res.us) is the largest 
ecological restoration company in the nation (and state)

Pioneered the ecological offset market in PA, though our full-delivery, 
guaranteed outcome business model

Ecological offsets include wetland/stream mitigation (and mitigation 
banking), endangered species banking, design-build-operate-maintain 
MS4 BMPs

Over 60 miles of stream and 400 acres of wetland restoration in PA alone, 
over 2,000 acres under active conservation and stewardship (in under 10 
years)

http://www.res.us


What drives ecological offsets?



The Power of RES’ “Fully Scaled”Approach



HERBERT, ROWLAND & GRUBIC, INC.

Providing Infrastructure Solutions to 
Communities Since 1962



OFFICE LOCATIONS



My Background



RAIN GARDEN THAT WENT BAD - 2017



RAIN GARDEN THAT WENT BAD - 2017



RAIN GARDEN THAT WENT BAD



SHOPE GARDENS - 1 AC. DA

POST-CONSTRUCTION



GREENFIELD PARK BASIN RETROFIT - 20 AC. DA

BEFORE



GREENFIELD PARK RAIN GARDEN RETROFIT

AFTER



GREENFIELD PARK RAIN GARDEN RETROFIT

AFTER18-Months Post-Construction



MS4 Permit Requirements & Planning

˃ Must reduce sediment by 216,119 lbs 
per year by 2023

˃ Revise CBRP to

̶ complete projects on township-
owned properties where possible

̶ Build in redundancy (so that 
adjustments can be made that 
meet reduction requirements) 



Chesapeake Bay Pollutant Reduction Plan



˃ Existing basin in a residential 
subdivision

˃ Concrete end wall with no 
orifice plate (no small storm 
rate/volume control)

˃ Minor sediment reduction 
potential (10% reduction)

˃ Issues with no positive 
drainage at outlet

˃ Spillway discharges to access 
point off Silver Spring Road

Cicada Basin Retrofit



Design – Cicada Basin Retrofit



Cicada Basin 
Retrofit

˃ Improve spillway and shift 
to a more favorable 
discharge location

˃ Add outlet structure

˃ Increase storage in basin

˃ Restore positive drainage

˃ Amended soils and 
landscape plantings



Cicada 
Basin 
Retrofit



Lessons Learned: Easement Acquisition

Work through all 
required easements as 
early in the process as you 
can (preferably as soon as 
the concept is finalized).



RIPARIAN BUFFER PLANTINGS

● Pros
○ Inexpensive upfront

○ Good opportunity for community 

engagement

○ Substantial long-term benefit from 

improved, diverse riparian buffers 

(pollinators, biodiversity, etc.)



RIPARIAN BUFFER PLANTINGS

● Cons
○ Produces relatively little MS4 credit

○ May require land or easement acquisition

○ Invasive species, deer browse, flooding, mowing all 

present challenges to success

○ Requires extensive maintenance and replanting to 

achieve success

○ Plantings/tubes are unable to stabilize highly 

eroded/impaired watersheds



RIPARIAN BUFFER PLANTINGS



STREAM RESTORATION



STREAM RESTORATION - FLOODPLAIN APPROACH

● Revised channel geometry through 

designing a new valley bottom and 

a new stream channel in all areas

● Low bank heights will result in regular 

overbank events into the floodplain

○ → Reduced shear stress and 

velocity values

○ → Reduced erosion

○ → Increased resiliency, storage 

and filtration during high flow 

events

○ → Increased habitat diversity 

(instream and floodplain)

● Maximizes sediment reduction 

potential and retention in wetlands



STREAM RESTORATION - FLOODPLAIN APPROACH



STREAM RESTORATION

● Pros

○ Cost-effective (highest credit producing BMP)

○ Lower-cost long-term operations and maintenance (if 

designed/constructed well)

○ Secondary benefits: recreational, ecological, educational

● Cons

○ Typically higher design/construction costs compared to other BMPs

○ Challenging to site correctly (if good sites exist in your muni!)

○ Land acquisition often required, and can get sticky 

○ Requires specialized contractors, IE the low-bidder may not be qualified



DEER RUN STREAM RESTORATION



DEER RUN STREAM RESTORATION



DEER RUN STREAM RESTORATION



DEER RUN STREAM RESTORATION



PENNDOT PARTNERSHIP – PAXTON CREEK, 
DAUPHIN COUNTY

•“Design-build-operate-maintain” contract 
seeking most lbs of sediment reduction for $2M 
contract value

•Proposed unit costs ranged from $3.49/lb to 
$12.77/lb, with RES the low-bid (equating to 573,066 
lbs)

•Funded by PennDOT and three municipal 
partners (Susquehanna and Lower Paxton 
Townships, and Capital Region Water)

•Contracted September 2020

•Designed/permitting/constructed in 2021



PENNDOT PARTNERSHIP – PAXTON CREEK, 
DAUPHIN COUNTY



PENNDOT PARTNERSHIP – PAXTON CREEK, 
DAUPHIN COUNTY

Post-construction



BMP OVERALL COST COMPARISON

Thank you!

Project BMP Type Pounds Cost $/lb

Shope Gardens Rain Garden 1,500 $160,000 $106

Greenfield Detention Basin Retrofit 4,500 $120,000 $27

Cicada Hill Detention Basin Retrofit 9,100 $110,000 $12

Konhaus North Detention Basin Retrofit 2,400 $130,000 $54

Konhaus South Detention Basin Retrofit 3,800 $103,000 $27

Township Building Detention Basin Retrofit 900 $5,000 $6

Deer Run Stream Restoration - one off 483,000 $2.5M $5.18

Ohio Watershed Stream Restoration 484,485 $1.73 M $5.21

Paxton Creek Stream Restoration - large scale 573,066 $2.0 M $3.49

Delaware Watershed Stream Restoration 1,013,650 $4.0 M $2.05

Chesapeake Bay Stream Restoration - large scale 1,282,051 $2.5 M $1.95



REGIONAL STORMWATER



COST-EFFECTIVE BMP TIPS

˃ Site Selection
•Stream and floodplain restoration is the most cost-effective BMP to obtain large scale sediment 
reductions
•Paying a private landowner for an easement can be better than ‘free’ public land

˃ Know the Life-Cycle of the Project
•What is the true cost of 1-2 years of design/permitting and then 5 years of maintenance, and what 
is the long-term management cost? A sustainable restoration BMP should require minimal/no long-
term management
•Avoid paying to ‘replace’ that BMP in your next MS4 permit cycle

˃ What does the Ideal BMP looks like…
•At least 1,000-2,000 linear feet in length (a 100-200 foot stream bank armoring to protect sewerline 
may NOT COUNT!)
•The ‘right’ amount to impairment (routine 3-5 foot eroding vertical banks) but not too large

˃ The Right Team for the Entire Project
•Include construction experts in site selection and BMP cost development so you know the BMP will 
work
•Include qualification requirements or bonding in construction procurement?

˃ Know the Evolving Regulations
•The fundamental calculation of load reduction for stream restoration = (average bank height) x 
(average lateral erosion rate) x (bulk density) x (sediment delivery ratio, or SDR) x (reduction 
efficiency) (EACH VARIABLE IS IMPORTANT!)



CONTACT INFO

˃ Jon Kasitz, Client Solutions Manager (jkasitz@res.us) 

˃ Erin Letavic, P.E., Senior Project Manager (eletavic@hrg-inc.com)

Thank you!
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