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Goals of Stormwater Management
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Stormwater Management Goals

* Detention/Flood Attenuation
«  Water Quality Treatment

» Regulatory Compliance
* Multi-Sector General Permit

* 50% of waterways are impacted by
stormwater

* Chemical transport
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How Does Increased Precipitation Impact Stormwater? Darton, e

« Threat to health and safety
* Risks to Vulnerable Infrastructure
* Increased Pollutant Loading

« Stormflows exceeding drainage channel
and pond capacity

* |ncreased scour and erosion

Increased leachate generation
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Extreme Weather Resilience
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Definitions

= Vulnerability is the susceptibility to the impacts of
new climate conditions

- Adaptation is the process of adjusting to new
climate conditions to reduce risks to valued
assets.

= Resilience is the ability of a system and its
component parts to anticipate, absorb,
accommodate, or recover from the effects of a
hazardous event in a timely and efficient manner,
including through ensuring the preservation,
restoration, or improvement of its essential basic
structures and functions.
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https://www.cbc.ca/news/canada/nova-scotia/road-washout-climate-change-1.7262271

NYS Climate Impacts Assessment (NYSCIA, 2024) Darton, e

Historical observations: From 1901 to 2022, total annual precipitation
In New York State increased by 10% to 20%. Precipitation has also

come to vary more widely from year to year.

Projections for the future: Across New York State, total precipitation is
projected to keep increasing by about 6% to 17% by the end of the
century. The largest increases are projected for New York City, the

Catskills, and the lower Hudson River Valley.
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NYS Climate Impacts Assessment (NYSCIA, 2024) Darton, e

Projected Annual Precipitation in New York State During the 21st Century

N 4

2030s 2050s 2080s

| =R 4

2030s 2050s 2080s

Change in precipitation since
baseline (1981-2010), percent

C 12%to4%
5% to 6%
[ 75 to B%
I 9% to 10%
I 115 to 12%

Change in precipitation since
baseline (1981-2010), inches

[ |1.000—1.500
o ]1501—2.000
T ]2.001—2500
T 1250—2.000
[ 3.001—3.500
I 2.501—4.000
B 4.001—4.500 .

B 4.501—5.000
I 5.001—5.500
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Historical Precipitation Trends — Upstate, NY g,ggggaice
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Historical Precipitation Trends — Upstate, NY g,glgg{aice
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Historical Precipitation Trends — Upstate, NY E]";,‘gﬁ{hice
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Historical Precipitation Trends — Upstate, NY g,g,gg;aice
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Fstimating Precipitation Increases
in Planning and Design Process
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
SPDES MULTI-SECTOR GENERAL PERMIT
FOR STORMWATER DISCHARGES ASSOCIATED WITH INDUSTRIAL ACTIVITY

Planning Strategies — Industrial Facilities

Permit No. GP-0-23-001

Issued Pursuant to Article 17, Titles 7, 8 and Article 70

of the Environmentl Conservation Law = Best Management Practices (BM PS)
| outlined in 2023 NYSDEC SPDES
Coraion e s 7, 202 Multi-Sector General Permit

. * Developed in accordance with the

Chief Permit Administrator Commun[t;v R[Sk and ReS[llenC:V ACt
%ﬂ‘ Z%A—«o@yr\ ]ager B, 2023 (C RRA)

Authorized Signature Date

Address: NYSDEC

Division of Environmental Permits
625 Broadway, 4th Floor

Albany, N.Y. 12233-1750

MAY 19, 2025 — FEDERATION OF NY CONFERENCE




Barton

Planning Strategies — Industrial Facilities LJoguidice
« Reinforcement of interior and * Permanently store materials and
exterior material storage structures waste above expected flood level

to withstand flooding

* Permanently reduce or eliminate
* Prevent floating of semi-stationary exterior storage
structures by elevating or securing

» Relocate vehicles to higher ground
« Delay delivery of raw materials
when a major storm is expected

Within 48 hours « Conduct staff training on

iImplementing of emergency
procedures
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Planning Considerations

e Control Runoff

* Easier to manage runoff and prevent erosion
than to control sediment

* Divert clean runoff away from disturbed areas

* Minimize Disturbed Areas
 Construction Phasing
 Define Clearing and Grading Limits

« Maintain natural drainage areas and flow paths
» Temporary and Permanent Stabilization



Design Considerations

Upsizing stormwater drainage and
conveyance structures (l.e., storm
sewer system)

Pond retrofits

Streamba]nk .
stabilization/floodplain
reconnection

Incorporation of water quality
treatment practices

MAY 19, 2025 — FEDERATION OF NY CONFERENCE



One Design Approach... Bartonice

* Assume “15% increase In precipitation”

« Multiplier of 1.15 applied to daily precipitation totals for all events falling
between the 1-year and 100-year storm events

* Not applied to smaller “routine” storm events

* Not applied to storm events greater than 100-year event
* These storms are already ‘extreme’
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Stormwater Ponds
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Source: NYS Stormwater Management Design Manual — Chapter 6
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Stormwater Reqgulatory Updates




New SPDES Construction General Permit E]g"gta{aice

GP-0-25-001

Effective January 29, 2025

* eNOI for Continuing Coverage under prior Permit

* Climate Leadership and Community Protection Act (CLCPA)
Considerations

* New >5-acre Submittal Requirements

 References to new NYS Stormwater Mgmt. Design Manual

Updated Phasing Plan Requirements

Minor Inspection Reporting Changes
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Stormwater Mgmt. Design Manual

I,
v..

= Design Standard for Post- =

Construction Stormwater STORMWATER MANAGEMENT
DESIGN MANUAL

Management July 31, 2024

= Approx. 1,500 Construction
Projects/Year Authorized under
Construction General Permit




Stormwater Mgmt. Design Manual

= Key Updates

« Climate Change « Redevelopment WQv

+  Site Limitations Calculations
+  Infiltration Testing + Stormwater Hotspots

« Infiltration Practices ) Stormwater Design Examples
«  Bioretention « SMPsin Urban Areas
«  New Practices + Pollutants of Concern

Gravel Wetland « Landscaping and Planting
Bioslope «  SMP Maintenance

+  Channel Protection Volume * CAD Detalils

« Rainfall Data « Removed Pocket Pond and

Organic Filter SMPs
« Relocated Appendix C

Information Qm
YORK
STATE

« Flow Through Practice

Calculations

Department of
Environmental
Conservation
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About this Project ' Data & Products ' Daily Monitoring ' Documentation

Select Location® Double-click map to place a marker, or enter address or latitude/longitude.

. . Select Product ?
Ra I nfa | | G u I d a n Ce Extreme Precipitation Hybrid Map Locate by Address ? | Locate by LatiLon? Locate by State/County *
Tables - HTML 3 Satelite | Terrain | |} [4295TN [-77.59Fw [ v]
Extreme Precipitation v

Tables - Text/CSV vMoran Corner
? .

Partial Duration Series -
by Point

= Requires use of

Partial Duration Series -

more current by Station P
4 Honeoye Falls -
precipitation data " Gl ; ST 32
? L AT
. Distribution Curves - ‘ \ y
= https://precip.eas. Texc/ToL bep ol o
Intensity Frequen
cornell.edu/#/ Duration Graphs
Precipitation Frequency
[ | La rger Duration Graphs
Stormwater CEPETEE 2l Select Options’
P . Regional/State Maps ? Smoothing ? Delivery ?
ractices == TS
Submit ?

MAY 19, 2025 — FEDERATION OF NY CONFERENCE



Barton .
&Joguidice

Rainfall Guidance

Extreme Precipitation Estimates

Smin | 10min | 15min | 30min | 60min |120min| 1hr 2hr 3hr 6hr | 12hr | 24hr | 48hr 1day | 2day | 4day | 7day | 10day
lyr | 025 | 038 | 048 | 062 [ 0.78 | 096 | 1yr | 067 | 088 | 1.09 | 1.31 | 156 | 1.85 | 207 | 1yr | lL.6e4 | 1.99 | 239 | 2.85 | 327 | 1yr
2yr | 031 | 047 | 059 | 078 | 097 | 1.19 | 2yr | 0.84 | 1.08 | 1.35 | 1.60 | 1.86 | 2.16 | 243 | 2yr | 191 | 2.34 | 2.74 | 3.23 | 3.69 | 2yr
Syr | 036 | 056 | 0.71 | 095 | 1.21 | 149 | Syr | 1.04 | 1.34 | 1.68 | 1.99 | 232 | 2.66 | 3.00 | Syr | 2.36 | 2.89 | 3.36 | 3.91 | 447 | Syr
10yr | 0.40 | 0.64 | 0.80 | 1.09 | 142 | 1.77 | 10yr | 1.23 | 1.57 | 2.00 | 2.36 | 2.74 | 3.12 | 352 | 10yr | 2.76 | 3.39 | 3.91 | 452 | 5.17 | 10yr
25yr | 048 | 0.76 | 097 | 133 | L.77 | 221 | 25yr | 1.53 | 196 | 2.50 | 295 | 340 | 3.86 | 435 | 25yr | 341 | 419 | 479 | 548 | 6.26 | 25yr
S0yr | 0.54 | 0.87 | 1.1l 1.55 ] 2.09 | 2.62 | SOyr | 1.80 | 232 | 297 | 349 | 401 [ 452 | 5.11 | S0yr | 4.00 | 491 | 559 | 6.34 | 7.25 | SOyr
100yr| 0.61 | 099 ( 1.27 | 1.81 | 2.47 | 3.11 [100yr| 2.13 | 2.74 | 353 | 414 | 473 | 531 | 6.00 |100yr| 4.70 | 5.77 | 6.53 | 7.33 | 8.39 [100yr
200yr| 0.70 | 1.14 | 147 | 2,11 | 291 | 3.68 |200yr| 251 | 3.25 | 4.18 | 489 | 558 | 6.23 | 7.05 |200yr| 5.51 | 6.78 | 7.62 | 848 [ 9.71 |200yr

500yr| 083 | 1.36 | 1.78 | 259 | 3.63 | 4.61 (500yr| 3.13 | 407 | 524 | 6.12 | 694 | 7.70 | 8.73 | 500yr| 6.82 | 8.40 | 9.35 | 10.29 | 11.79 | 500%r

« Download site specific rainfall data to generate intensity-duration-frequency (IDF) curves
« Can be used in modelling software to generate rainfall curvesmore accurate than
the generalized type Il distribution assumed for the northeast.
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Future Updates — Climate Change Guidance

« Guidance related to climate resilient SMP design is expected to be included in
a future version of the Design Manual. Currently available on DEC’s website
are the following guidance documents:

« Using Natural Measures to Reduce the Risk of Flooding and Erosion

* https://www.dec.ny.gov/docs/administration pdf/crranaturalmeasuresgndc.pdf

* New York State Flood Risk Management Guidance for
Implementation of the Community Risk and Resiliency Act
* https://www.dec.ny.gov/docs/administration pdf/crrafloodriskmagmtgdnc.pdf

* New York State Flood Risk Management Guidance for
Implementation of the Community Risk and Resiliency Act Estimating
Guideline Elevations

* https://www.dec.ny.gov/docs/administration pdf/crraestelevquidelines.pdf

 Tidal Wetlands Guidance: Living Shoreline Technigues in the Marine
District of New York State

* https://www.dec.ny.gov/docs/fish marine pdf/dmrlivingshorequide.pdf

Department of

Environmental
Conservation

NEW
YORK
STATE



https://www.dec.ny.gov/docs/administration_pdf/crranaturalmeasuresgndc.pdf
https://www.dec.ny.gov/docs/administration_pdf/crrafloodriskmgmtgdnc.pdf
https://www.dec.ny.gov/docs/administration_pdf/crraestelevguidelines.pdf
https://www.dec.ny.gov/docs/fish_marine_pdf/dmrlivingshoreguide.pdf

Standard SMP Feasibility Matrix

Table 6.1 Standard SMP Feasibility Matrix

SMP Separation to Contributing Max Site
Group SMP Design Soil Permeability Water Table (ft) Area (acres) Slope
Micropool ED 10 (min)*
Wet Pond fc =0.014 inch/hr, unless
Ponds impermeable liner provided ot.2 . 1524
Wet ED Pond (see Section 6.1.4.1) 25 (min)
Multiple Pond
Shallow Wetland
ED Shallow Wetland fc =0.014 inch/hr, unless n'-2 25 {I’I‘III"‘I}
Wetlands Pond/Wetland System impermeable liner provided 15%
Pocket Wetland (see Section 6.2.4.1) 02 5 (min)
Gravel Wetland 012 5 (max)
Infiltration Trench 5 (max)
Varies
Infiltration Basin
Infiltration fe > 0.5 inch/hr 23 (10/25/50 max) 15%
Dry Well 1 (max)
Underground Infiltration 10 (max)
Surface Sand Filter 10 (max)
U_ndergroun-::l Sand No Restriction
Filter 2 {max}
Filters Perimeter Sand Filter > 10%
Infiltration Bioretention fe = 0.5 inch/hr
S (max)
Filtration Bioretention oo
Mo Restriction
Bioslope 150 ft (max) 3:1 (h:wv)
o Dry Swale 2 a4
pen . o
Channels Wet Swale No Restriction belatwb:vater S (max) longitudinal
able




Stormwater Mgmt. Design Manual

* New Stormwater Treatment Practices: Gravel Wetland

OVERFLOW

PIPE
6" PVC/HDPE PERFORATED RISER ouu;g%;sgk-l

WITH LOCKABLE CAP AT ALL
68" PVC PERFORATED TEES EQUALUIZER PIPE INVERT

ELEV SET AT 50% OF
RISER PIPE WITH
LOCKABLE COVER AT WQv DESIGN STORM /

ENDS OF DISTRIBUTION 2" MAX 100% WQv

DRAINS : { /
\

FILTER MEDIA
8" MIN DEPTH
PEA GRAVEL
3" MIN DEPTH

2' MIN NO. 2 STONI
FILTER LAYER
(WASHED, NO FINES)

DISTRIBUTION
DRAIN INVERT %

G :

SET 2" ABOVE L~ .1 [t — |
BOTTOM OF
STONE . 8" MIN PVC/HDPE
6" MIN. PVC PRIMARY OUTLET PIPE —
PERFORATED COLLECTOR DRAIN 15' \in/30' MAX INVERT SET 4" MIN ABOVE
Dé%TMR:?UE%N LAID LEVEL SEPARATION STONE FILTER LAYER
LAl

LEVEL SECTION VIEW ON CENTER
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Stormwater Mgmt. Design Manual

* New Stormwater Treatment Practices: Bioslope

CONTRIBUTING PEA PRETREATMENT

IMPERVIOUS GRAVEL GRASS FILTER
AREA DIAPHRAGM P
- L BIOSLOPE WIDTH 24" MIN. ——e=
8% MAX sL .
5% ==taX SLOPE 12" MIN.
MAX SLOPE_ | 2% SLOPE lj/(/) ‘ FILTER MEDIA
| | ‘ L% 4 14" MIN
| ] NO. 57 STONE
< | | DRAINAGE
i LAYER (WASHED,
7 : NO FINES)
SRR iy /
FABRIC
2" MIN
6" PERFORATED
UNDERDRAIN
24" MIN
SEPARATION TO
24" MIN SEASONAL HIGH

WATER TABLE /BEDROCK




o

- ‘ . -
y Ry, _— — e *

Minnesota Department of Transportation’s mn
Office of Research & Innovation ToaNSPORTATION
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Enhanced Hotspot Guidance

Table 4.3 Designated Stormwater Hotspots

Table 4.3 Designated Stormwater Hotspots

lllicit Discharge Potential Level 1 Level 2 lllicit Discharge Potential Level 1 Level 2
Activities (Infiltration (Infiltration Activities (Infiltration (Infiltration
Closed System | Overland Flow Restricted) Prohibited) Closed System | Overland Flow Restricted) Prohibited)

Industrial activities Uncoverec! vehicle, aircraft, boat, and Low Medium V/

Industrial activities |subject to effluent  |Medium High \/ heavy equipment storage areas
] g
o limitati deli
that are eligible for _ [limitation guidefines Uncovered loading/unloading facilities and .
coverage under the | . o . Low Medium
. ndustrial activities recessed loading areas

Multi-Sector General | . .
Permit for within Sectors C, J, L ‘ . . ‘
Sto e or :~‘hat are Luc:ted Medium High ‘/ Public works yard with salt storage Medium High \/
Discharges wit |Intwaterr5] =] sd
Associated with r?ﬂ;g ":grﬁg ;;ﬁal Public works yard without salt storage Medium Medium \f/
Industrial Activities  |PooF
MSGP) ! i i .
( ] All ::Jther industrial Medium Medium ‘/ FEI[:I|I1?ES that generate or store hazardous Low High \/

activities materials
Fueling stations Medium High \/ :::;I;:ater, solid waste, and composfing Low High \/
Petroleum storage facilities High High \/ Murseries/garden centers Low Medium \/.
Uncovered vehicle, aircraft, boat, and ) ‘/ 1At a minimum, infiltration shall be restricted for all industrial activities within the MSGP. However, certain activities

Low Medium

heavy equipment maintenance facilities

with greater pollutant thresholds may prohibit the use of infiltration




Pollutants of Concern (POCs)

» Expanded guidance for design modifications to address five (5)

pollutants of concern

* Includes description, characterization, and SMP applicability
guidance and recommended modifications for each POC

Table 10.1 Common Sources for Pollutants of Concern

Pollutant of Concern

Common Sources

Solids (TSS) Road and vehicle wear, soil erosion, dust, litter, organic debris.
Phosphorus Fertilizers, farm-animal waste, detergents, flame-retardants in many

P applications (including lubricants), corrosion inhibitors, and plasticizers.
Nitrogen Fertilizers, farm-animal waste, and faulty septic systems. Naturally occurring

from vegetation decomposition.

Metals (typically include copper,
lead, zinc, and cadmium)

Industrial and domestic waste, mining, mineral leaching, automobile parts and
fluids, roof runoff, paints. Can occur naturally in soil.

Pathogens (including bacteria such
as fecal coliform and E. coli)

Domestic sewage, animal waste, combined sewer overflows (CSOs), biofilms.
MNaturally occurring in plant or soil material.




Pollutants of Concern Design Considerations

* Plant Species Selection

o A e VN

R . 2 TN S N i

B G el
Laami

Big Muhly Grass (Muhlenbergia lindheimen), Buffalo Grass (Buchloe dactyloides),
Evergreen Azalea (Rhododendron indicum), Purple Joe-Pye Weed (Eutrochium

purpureum), River Birch (Betula nigra), Swamp Sunflower (Helianthus
angustfolius), Tall Sedge (Carex appressa)

Phosphorus

* Iron-Enhanced Check Dams (Phosphorus Treatﬂient)
o Landfill Implications?

 Enhanced Bioretention Media



Polling Question #1

* What are 2 ways that increased precipitation could impact
stormwater management at solid waste facilities?




How Does Increased Precipitation Impact Stormwater? E,ggggaice

« Threat to health and safety

* Risks to Vulnerable Infrastructure

* Increased Pollutant Loading

« Stormflows exceeding drainage channel and pond capacity
* Increased scour and erosion

* Increased leachate generation

MAY 19, 2025 — FEDERATION OF NY CONFERENCE



Polling Question #2

* What design/modeling considerations should be evaluated as
part of managing stormwater for extreme weather events?




Polling Question #2

* What design considerations should be evaluated as part of
managing stormwater for extreme weather events?

Upsizing stormwater drainage and conveyance structures
« Provision of additional retention/detention retrofits

« Download site specific rainfall data to generate intensity-
duration-frequency (IDF) curves

* Increase rainfall volumes in sizing calculations



Polling Question #3

* What are the new stormwater treatment practices included in
the 2024 NYS Stormwater Design Manual?




Polling Question #3

* What are the new stormwater treatment practices included in
the 2024 NYS Stormwater Design Manual?

Gravel Wetland Bioslope




Thank you!

For more information please contact:

David Hanny, CPESC, CPSWQ, LEED AP

Barton & Loguidice

Office: (585) 325-7190
Cell: (585) 953-6670
dhanny@bartonandloguidice.com




