Taking it up a Notch!

LAKE GEORGE STANDARDS AND
THE DO’S AND DON’TS OF DESIGN




The Era of Teleconferences is Done, Virtually

Hollywood Squares: 1960’s-1980°s TV | Reality TV?
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Virtual Conferences...
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LAKE GEORGE PARK

What is the Lake George Park Commission?

n 1961, by act of law, New York

State established the “Lake George
Park” thereby designating the lake
and its land drainage basin as an area
so distinctive in natural qualities

The Lake George Park Commission is a NYS agency sl ke i
established to oversee and manage the unique resources of S il
o o and water area lying within
the “Lake George Park” especially the lake’s superior water e counis nd weve

municipalities.

quality.

To do so, the Commission is conveyed special authority and
responsibility by New York State. The Commission’s
programs fill critical gaps to ensure the lake’s protection
and encourage cooperation among the many public and

private entities whose common goal is the lake’s |
preservation. § oo

Adirondack Park Boundary
State Land

Country Boundaries
Town Boundaries

Village of Lake George
Major Raads

Local Roads

Lake or Pond

River or Stream
Suate of New York
LG

L 2o
Lake George Park Commission




The Problem: Stormwater Runoff and Water Quality

O

» “Nation’s largest source of water
quality problems”, EPA

» Pollutants in stormwater runoff
are the single largest impact to
Lake George water quality and
clarity

» Primary pollutants: phosphorus,
nitrogen, sediment, chlorides




The Cause: Stormwater Runoff and Water Quality

* Removing vegetation

Decreases interception and
evapotranspiration

» Impervious surfaces increase runoff:

Pollutants are increased

Water recharge is reduced
Floods more frequent and severe
Water temperature increases

- Increased flow causes:
Erosion
Wider, deeper channels
Lower base flow levels
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The Cause: Stormwater Runoff and Water Quality

O

* Removing vegetation

Decreases interception and

evapotranspiration Good

S

» Impervious surfaces increase runoff: 2
Pollutants are increased = 2
) = Fair | &
Water recharge is reduced &
Floods more frequent and severe z
O
Water temperature increases 2 Poor
- Increased flow causes:

Erosion 10%  25% 40% 60% 100%

Wider, deeper channels Watershed Impervious Cover

Lower base flow levels




National Trends in Development: Housing Units
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National Trends: Household Size Vs House Size

O
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The Impact: National Stormwater Numbers

O

» Per US EPA, Urban-related stormwater
runoff is thought to be responsible for
the impairment of:

51,548 miles of rivers and streams
858,186 acres of lakes, reservoirs, & ponds

13,867 square miles of Great Lakes open
water

Streamflow is altered at 86% of monitoring
stations in developed areas.

= Majority of waters have not been assessed




Pre-1960

LAKE GEORGE WATERSHED DATA ATLAS

Residential Homes Built Prior to 1960
(Based on GIS Parcel Data)

] - <= Georce WATERSHED DATA ATLAS

Residential Homes Built Prior to 1980

(Based on GIS Parcel Data)

Development in the Lake George Watershed

7 N\

1980 2015

Residential Homes Built Prior to 2015
(Based on GIS Parcel Data)

HousING CHARACTERISTICS

Source: Lake George Association, “Lake George Watershed Data Atlas” Lake George, NY, December 2016 |



Development in the Lake George Watershed

7 N\
Pre-1960 1980 2015

LAKE GEORGE WATERSHED DATA ATLAS ] - <= Georce WATERSHED DATA ATLAS HOUSING CHARACTERISTICS
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: 2 7 (V INCREASE IN YEAR-

0 ROUND HOUSING '
within the watershed since 1990. Housing \ - : e
within the communities along Lake over 2 085 new of new housing within the ‘ : 4
George, but outside the watershed, has housing units in watershed since 1990 is

increased 27%. A significant amount of this the watershed within Bolton, Lake George,
growth has occurred in Queensbury. T and Ticonderoga.

Residential Homes Built Prior to 1960 Canaas it Prior to 2015

(Based on GIS Parcel Data)
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50% o 9,900

George’s 12

of Lake George’s 120,000 communities can be described as disturbed or developed.

. acre watershed is protected have Bolton, Lake George, and Queenshury nave the
e o W A egenc land, including Adirondack Adirondack Park  greatest area of disturbance. The Town of
' s - Forest Preserve lands and Agency (APA) Hague and Ticonderoga include substantial
conservation easements. approved land use plans. disturbance areas as well.

Source: Lake George Association, “Lake George Watershed Data Atlas” Lake George, NY, December 2016




Reductions in water clarity

Lake George
Deep Pools

1980 thru
1989

Secchi Depth (m)
» 6.0-70
e 71-80
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e 91-100
« >100

Lake George
Deep Pools

1990 thru
1999

Secchi Depth (m)

« 60-7.0
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@ 91-10.0
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Lake George
Deep Pools

2000 thru
2009

Secchi Depth (m)

B 60-70
7.0-8.0
8.0-9.0
9.0-10.0

]
0
]
® >100

«  Secchi disk data show a decline in transparency over time — 6% lakewide over 30 yrs

« Rate of decline is similar in all basins
« A clear south to north gradient in transparency is present

« Difference of 1.6 m from south to north

« Increased algal production may account for the difference




Increased Chlorophyll Levels Observed

Lake George Lake George Lake George

Deep Pools Deep Pools Deep Pools
1980 thru 1990 thru 2000 thru
1989 1999 2009

Chlorophyll (ppb)
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« Chlorophyll increased lake-wide by 33% over 30 years

« Indicative of increased primary productivity

« Chlorophyll levels show a strong south to north gradient
« The differences between basins are increasing over time




Trends in Water Quality Correlate with Development

This figure includes the Lake George
Watershed boundary, conserved
lands, and relevant (combined) US
Census Block Groups. This figure
also illustrates how the watershed Easex County
encompasses large portions of some
communities (e.g., Bolton, Hague, Lake
George, etc.) and a smaller portion

of other communities (e.g., Horicon,
Lake Luzerne, Warrensburg, etc.)

Ticonderoga

Putnam

2 Horicon

Fort Ann

&5 Lake George Watershed
Lake George
State & Conserved Lands
US Census Block Groups (combined

Lake X ” 1 Queensbury s
Luzerne - -

« Similar to water quality, land development has a strong south to north gradient
« Inthe south basin, 19% of the watershed contains 43% of the hardscape
« Areas of decreased water quality are associated with greater development

Mu ality LR Impervious Category e Sl o (%) Total
Acres Acres Watershed
Built or Hardscape 1,190.8 3.6%
Bolton 32,835 Maintained Landscape 206.0 0.6% 7.5%
Dev. Open Space & Clgared 1,076.5 3.3%
Built or Hardscape 132.0 1.4%
Dresden 9,273 | Maintained Landscape 19.8 0.2% 3.3%
| Dev. Open Space & Cleared 152.7 1.6%
Built or Hardscape 132.8 1.2%
Fort Ann 11,521 Maintained Landscape 3.4 0.0% 3.0%
Dev. Open Space & Cleared 210.0 1.8%
| Built or Hardscape 652.7 2.2%
Hague 29,728 Maintained Landscape 52.1 0.2% 4.5%
Dev. Open Space & Cleared 623.7 2.1%
tHorioon 3,633 Built or Hardscape 12.6 0.3% i
| Dev. Open Space & Cleared 0.9 0.0% <
Built or Hardscape 1,139.2 8.0%
Lake George (T) 14,270 ‘Maintained Landscape 259.9 1.8% 16.9%
| Dev. Open Space & Cleared 1,017.2 7.1%
Built or Hardscape 222.4 58.1%
Lake George (V) 383 | Maintained Landscape 61.2 16.0% 95.1%
| Dev. Open Space & Cleared 80.6 21.0%
Loke Luzeriie 223 Built or Hardscape 5.3 2.4% 4.5%
| Dev. Open Space & Cleared 4.8 2.2%
Built or Hardscape 1315 2.4%
Putnam 5,528 Maintained Landscape 19.7 0.4% 5.2%
Dev. Open Space & Cleared 135.6 25%
| Built or Hardscape 528.7 6.1%
Queensbury 8,623 Maintained Landscape 219.1 2.5% 18.6%
| Dev. Open Space & Cleared 860.2 10.0%
Built or Hardscape 197.9 6.6%
Ticonderoga 2,979 Maintained Landscape 87.5 2.9% 27.1%
| Dev. Open Space & Cleared 522.3 17.5%
Warrensburg 1,864 Built or Hardscape 7.8 0.4% 0.4%
| Built or Hardscape 4,353.8 3.6%
Total Watershed 120,860 | Maintained Landscape 928.6 0.8% 8.2%
Dev. Open Space & Cleared 4,684.6 3.9%




What we do?... Take it up a notch!
Watershed-Based Stream and Stormwater Regulations

» SW Effective September 1990

» Key Elements

Low Threshold of Jurisdiction
= 1,000 sqft of new impervious area, or
= 5,000 sqft of land disturbance

Post Construction SWCM’s Limiting
Offsite Impacts through onsite
Volume Control

LAWN RUNOEF

STORMWATER RUNOFF
ENDSUPJIN,LOCAL
STREAMSJCREEKS,
RIVERS AND LAKES.

Courtesy NCDENR

PROJECT PLAN

1 Prepare a Project Plan: g’
a scale drawing showing
key features of the site.

The project plan can be developed from
a tax map, site survey, or other accurate
drawing of the site. The property and
boundaries should be accurate in scale.
The project plan should include:

a line showing the limit and location
of area(s) that will be cleared for buildings,
driveways and lawns.

the location of all structures, existing
and proposed (house, shed, garage, etc.).
Include driveways, parking areas, any
other impervious surfaces, well and
septic system.

the location of property boundaries,
any streams or wetlands, and separation
distances of structure(s) to any water
body or stream.

indication whether property soil is
normally wet or dry, and the angle/slope
of the property in relation to any water

body or stream.

2 Calculate the newly created
impervious area.

Identify the newly created impervious
areas. Note on the plan the area of each
proposed structure and impervious surface
(paved, walkways, etc.) and calculate the

sum of the areas. For example

« 10" x 50" driveway = 500 sq.ft
+ 30" x 42" building footprint = 1,260 sq.ft
+ 20" x 20" shed = 400 sq.ft
«6' x 60" walkway = 360 sq.rt

Total impervious area = 2,520 sq.rt

Lake George

3 Calculate the volume of
stormwater runoff.

For small and medium size projects, simply
multiply the total square footage of newly
created total impervious surface by 1.5 gallons.
For Example
2,520 sq.rt. x 1.5 gallons/sq.ft
= 3,780 gallons

This volume is now used to size the stormwater
control storage devices. Information about

selecting stormwater storage devices follows.

4 Identify/choose the stormwater and
erosion control measures. (see page 6&7)

5 Size and place the selected stormwater
control measures. (sce page 7&8)

6 Add stormwater and erosion control
measures to the project plan. (see page 9)




Commission Stormwater Regulations

» Minor Projects
<15,000 sqft land disturbance
Infiltration Device Performance:
= 1.5 gallons / sqft Impervious Area
» Major Projects
>15,000 sqft land disturbance
AKkin to Full SWPPP
Infiltration Device Performance
10-yr/24-hr Storm Volume
25-yr/24-hr Storm Rate
Retrofit existing development

) ! S

-

RUNOFFE
FROM
ROOF

STORMWATER RUNOFF
ENDSUPJIN,LOCAL
STREAMSJCREEKS,
RIVERS AND LAKES.

Courtesy NCDENR

PROJECT PLAN STEPS

1 Prepare a Project Plan: 9’
a scale drawing showing
key features of the site.

The project plan can be developed from
a tax map, site survey, or other accurate
drawing of the site. The property and

boundaries should be accurate in scale.

The project plan should include:

a line showing the limit and location

of area(s) that will be cleared for buildings,

driveways and lawns.

the location of all structures, existing
and proposed (house, shed, garage, etc.).
Include driveways, parking areas, any
other impervious surfaces, well and
septic system.

the location of property boundaries,

Lake George
any streams or wetlands, and separation

distances of structure(s) to any water 3 Calculate the volume of
body or stream. stormwater runoff.
indication whether property soil is
For small and medium size projects, simply
normally wet or dry, and the angle/slope
multiply the total square footage of newly
of the property in relation to any water
created total impervious surface by 1.5 gallons.
body or stream.
For Example
2,520 sq.rt. x 1.5 gallons/sq.ft
= 3,780 gallons
2 Calculate the newly created

: : This volume is now used to size the stormwater
impervious area.

control storage devices. Information about
ldentify the newly created impervious selecting stormwater storage devices follows.
areas. Note on the plan the area of each

proposed structure and impervious surface 4 ijdantityleiioose the stormwater and

(paved, walkways, etc.) and calculate the erosion control measures. (see page 6&7)

sum of the areas. For example

10 50" driveway = 500 -
10" x 50" driveway 00 sq.n 5 Size and place the selected stormwater

+ 30" x 42° building footprint = 1,260 sq.ft control measures. (sce page 7&8)

+ 20" x 20" shed = 400 sq.ft

* 6" x 60" walkway = 360 sq.rt 6 Add stormwater and erosion control

Total impervious area = 2,520 sq.ft measures to the project plan. (see page 9)




Bending The Curve

» For the first time in 20+ years, the » NEW Stream Corridors
Commission conducted a full » SW Device Setbacks

evaluation of its regulations e Fertilizer Restrictions

» SW Retrofits
» Current condition still leads to

slow decline

» How do we change?




AA-S Stream Corridor Regulations

» Multiple benetfits of stream buffers

Reduce sediment, nutrients, stream
bank erosion, flood impacts, stream
temps, etc.




AA-S Stream Corridor Regulations
O

» Multiple benetfits of stream buffers
Except to allow for the removal of diseased vegetation and rotten or damaged trees, all

Reduce Sedimenta nutrients, stream vegetative cutting on a parcel with shoreline on a lake, pond, or navigable river or stream must
bank erosion, flood impacts, stream complywith Ha tallawing testrictions:
? ’

SHORELINE CUTTING RESTRICTIONS

(@) Within 35 feet of the mean high-water mark, no more than 30 percent of the trees

tempS, etC. in excess of six inches diameter at breast height (4~ feet above ground) may be

’ ~ cut over any 10-year period.
(] New 35 Stream Corrldor Standards (b) Within 6 feet of the mean high-water mark, no more than 30 percent of any

. . .. . vegetation may be removed.

Permit required for activity in AA-S

stream corridor

Cutting Restricted — 30% or 75 max

Impervious Area <100 sqft

Pervious Hardscape < 400sqft

Within 35 feet of shore, not mo
trees in excess of 6 inches in diameter at breast




AA-S Stream Corridor Regulations
O

» Multiple benefits of stream buffers e __ Width(m) | % Slope ] % Removal of T5s
Reduce sediment, nutrients, stream Dilaha et ol (1938) Iy T T
bank erosion, flood impacts, stream Dilaha et al (198) o " %
temps etc Dillaha et al (1988) 91 16 838

? : Dillaha et al (1989) 4.6 11 86

» New 35’ Stream Corridor Standards: Dilana ot al (1989) T 1 =

. o o o o Dillaha et al (1989) 9.1 1 98

Permit required for activity in ——— — - —

COI'I'ldOI' Magette et al (1989) 4.6 35 66

Cutting Restricted — 30% or 75" max Magette et (19%9) o > i
Impervious Area <100 sqft ey e | e b [ 51 e

Pervious Hardscape < 400sqft e e B S Bay R
® Removal EffiCiency: Magette et al 1987 1% 3% Magette et al 1887 Rk 51%
TSS: 70_98%, Magette et al 1289 8% o Magstte et al 1980 % %
Table 2. Removal of Total Phosphorus b Table 3. Removal of Total Nitrogen by Grass
Total P: 46—79% Grass Buffers. P ’ Buffers.
With one exception, StUdiE}:S by Dilla hé et al and Stu-:.:li_es by Dillar_'la etal and Mageﬂe et al found a
Total N: 48-74% e i f raes ot iflors s he sy 10 | e o e R e o
trap total phosphorus in surface runoff. in surface runcff.




AA-S Stream Corridor Regulations

» Crossings and Culverts

No channelization or piping of streams
except for approved utility/road crossings
(no burying streams)

# of Crossings Limited to one per site, and
for logging one per 1,000ft of stream

Crossing max width: Driveways 20’, Roads

>

30

» Crossing Design Review by DEC

Culverts embedded 20% to mimic natural
bottom

Structures shall span 1.25x the stream bed
width

Structures shall not impound 10-yr storm
50-year peak storm event passage required




Stormwater: New Infiltration Device Setbacks

O

» Old Regs Waterbody Setbacks

o Previously no setback for infiltration devices on
smaller projects (<15,000sqft)

= Devices placed in riparian areas

= Limited overflow protection between devices
and waterbodies

= Reduced the benefits of the riparian areas
o Loss of mature vegetation

prROPOSED |

o Less contact time for surface and subsurface | — | s
filtration and volume reduction

» Updated Regs: 35 setback

o All infiltration devices servicing new development
have a minimum 35’ setback to waterbodies

O 100’ setback to remain for areas subject to high
traffic (roads, commercial parking lots)

o Protects shoreline buffers/corridors (APA & LGPC)




Fertilizer Restrictions

O

» No lawn fertilizer applications
within 50 feet of a waterbody

» Will help reduce phosphorus and
nitrogen inputs from lawns

» Apply Queensbury and Lake
George fertilizer code to the entire
watershed




Retrofits: Make it Better

* Apply existing retrofit standard to all
jurisdictional projects

Previously only applied to Major
Projects, extended to Minor Projects

Infiltrate existing stormwater from a site

Devices sized for minimum volume
control of 0.5” from all impervious areas

» Simple fixes

residential rain garden

(keep 10 feet away from most structures)

Trenches
SN
S
Swal e S . \ rock/vedgé(t‘\d'ed-
native plants absorb swale or pipe
b rurtoﬂ e p'o"ufunfs 334 overflow structure

Rain gardens i YU

KT

Yor o

,.A A D

» Low cost, great impact

gravel bed (if needed)

ponding zone allows pollutants
to settle and organic

matter to pipe to outlet




Retrofits: Make it Better

* Apply existing retrofit standard to all ©
jurisdictional projects WD o

fromroags;_idef ity v

Previously only applied to Major i
Projects, extended to Minor Projects

Infiltrate existing stormwater from site

Devices sized for minimum volume
control of 0.5” from all impervious areas

jireats stormwater
from rooftop
treats stormwater

TI'enCheS from driveway
Swales
Rain gardens

° Slmple fixes | L R ;i;

» Low cost, great impact

FIGURE 10:
Rain Garden placement

Rain gardens should be built near impervious surfaces.




ol Nl 8liayel o Each proposed element is a simple, common
sense, balanced approach

o Stream Corridors

o Infiltration Device Setbacks

o Fertilizers
o SW Retrofits

» Not overly burdensome to landowners

* In concert, these items will collectively
strengthen improve long-term water quality




Quiz Time!!

O

* In the last 10+ years, only two
applications received a permit without
any request for modification or
clarification...

» What two firms accomplished this?
A) Chazen & EDP
B) Jarrett Engineers & LA Group
C) SRA & Trudeau
D) DeFranco & Hutchins Engineering
E) Trick Question — It’s never happened!

o
.
.
-
.
-
-
-
-
-
»
.

Photo Source: https://www.liveabout.com/best-game-show-catch-phrases-1396892




LLGPC Stormwater Hall of Fame!!

-

Tony DeFranco

ll.gg‘

-

—_

Eawns
anar

Lucas Dobie

O

* In the last 10+ years, only two

applications received a permit without
any request for modification or
clarification...

» What two firms accomplished this?
)
B) -
R
D) DeFranco & Hutchins!!!
8))




Small Site Hydrology Crib Notes

© GET THE H20 IN THE GROUND
= Impermeable Liners
= Underdrains

LIVING ON THE EDGE

| KNEW IT I'M SURROUNDED BY 54200

—
-

. - = Retaining walls

= Exempt Disturbance
= Trench on a hill

HAVE A BACK-UP PLAN
=~ Permeable Pavers

- - =~ Weirs
{33 mveTraTING AspHALT [§ communicatiox

imgfp. com = Soils

= Device Sizing

STAY HOME

= Treat close to the source

| e mAbeRe




The Do’s and Don’ts
O

» Get Water into the Ground
Do!
For How Long?

= For-eh-ver

Don’t design or construct things that will
preclude or short 01rcu1t 1nf11trat10n

NM don +
you just 9o
home! That's

your holv\?!

Forever. Forever. Forevern




The Do’s and Don’ts: Get it in the Ground

Underwear
FOR

S/M

MEN

18

O

» Impermeable Liners

Don’t Diaper Your Device!
= Unless you need the protection

When are they appropriate?
= That Depends (HA!!!)
o Hotspots — Gas Station

Do you need volume control via
infiltration?
= Lose the liner!




The Do’s and Don’ts: Get it in the Ground
O

» Impermeable Liners

l'm n“tlﬁere, lerw, Don’t Diaper Your Device!

= Unless you need the protection

When are they appropriate?
= That Depends (HA!!!)
Hotspots — Gas Station

Do you need volume control via
infiltration?
= Lose the liner!

aml_,l m lIWIN E\IEIIY

[ 5w rele

i MINIITE 13 m




The Do’s and Don’ts: Get it in the Ground
O

» Impermeable Liners
Don’t, Unless you need the protection

When are they appropriate?
= That Depends (HA!!!)
o Hotspots — Gas Station

MULCHED WITH LEAF
31 SIDE SLOPES, COMPOST OR
TYP. - . . - o SHREDDED WOOD; NO
[l A | Foad s AN | '
WAV ol \ NN NININNENINY. WooD CHIPS
=] il QAT | e — = 12" DOMED RISER
.. NN = == gy ) ' A= =T T WITH DOMED
| TH—HE—TH— T T G0 T S W, | # ===
WATER DEPTH —|————_ﬂ:m:m:m:m:m:m:m:\ﬂm:m: TR T T H | =7 —‘—|—‘ CRATE e
1= = AL Al Rl B TS B TN ERAIE S A | | —] | ST T
8" SOIL MEDIA —HH =TT T T T e T T = T = T === I I_ 4 IMPERMEABLE \
— = Mﬁmﬁmﬁmﬁmﬁmﬁmﬁmﬁmﬁmﬁmﬁ:mﬁmﬁmﬁmﬁmﬁmf :|MﬁMﬁM|: T {  GEOMEMBRANE LINER |
2% WASHED — _—_;f—j—; ———————————————— o SececelNEE % SURRONDING SYSTEM/
STONE —| || === —
1 — - — I __)l — — s o T
4@ UNDERDRAIN - R —— A s O BE?E‘GL%
—| | == NI | wwersturseo suserace { [ || [ =] [ [ =] || = | =




The Do’s and Don’ts: Get it in the Ground
O

» Underdrains

Don’t Andy Dufresne the Device!

= Daylighted Underdains Short Circuit
Infiltration

= Footing drains can act similarly




6" MAX
PONDING —/

DEPTH

12" SOIL MEDIA (18-24"
WHEN UNDERDRAIN REQUIRED

- SoiC MEDIA - R
'3 PARTS CONCRETE SARD =~ - : 1L
‘\ PART TOPSO\L . |_

T uuuu'uuw%@wwww e
o o o Ll N !

6—12" WASHED STONE /

INSTALL NON—WOVEN
FILTER FABRIC ON TOP
OF STONE

EDGE RESTRAINT
REQUIRED

7||\_\||_H|TH|_\H7 == H|7
il ‘PER‘F{DlRATED vac =] ‘7| = 47 PVC SDR—35
SDR—35 UNDERDRAIN TO DAYLIGHT

CONCRETE OR NATURAL STONE
PAVERS WITH 1" MIN THICKNESS

JOINT FILL:

WASHED STONE %" AND SET WITH 3" MIN JOINT
WIDTH

BEDDING LAYER: 4" WASHED

—— "} STONE (2" THICK)
U 5 T T NON WOVEN GEOTEXTILE FABRIC

/7“

WRAP BOTTOM

AND SIDES OF

RESERVOIR: 3/4" WASHED
STONE (6" MIN)

TRENCH IN FILTER
FABRIC

1" WIDE X 0.75"
DEEP #2 STONE
TRENCH ALONG

—[\__ INSTALL NON—WOVEN
GEOTEXTILE FABRIC ON BOTTOM
AND SIDES OF THE STONE

UNCOMPACTED SUBGRADE
INFILTRATION RATE OF SOIL
CONNECT STONE TRENCH NEEDS TO BE DETERMINED

TO STONE UNDER PERMEABLE 4" PVC SDR—35 PERFORATED
UNDERDRAIN, SEE PLAN

MULCH HARDWOOD
OR STONE MULCH

The Do’s and Don’ts: Get it in the Ground

» Underdrains

Don’t Andy Dufresne the SW!

= Daylighted Underdains Short Circuit
Infiltration
= Footing Drains can act similarly

PAVEMENT AND
SUBBASE PER SLIGHTLY DEPRESS
TOP OF TRENCH

DETAILS

EXTEND FABRIC
TO GRADE AND
KEY INTO EARTH

EXTEND FABRIC OVER SUBBASE 24" MIN.
AND SECURE WITH LANDSCAPE STAPLES.

NON WOVEN GEOTEXTILE FABRIC
SUCH AS GEOTEXT 451 OR
APPROVED EQUAL.

CLEAN, WASHED CRUSHED STONE TO MEET
NYSDOT 703-02, SIZE NO. 3 (1-1/2" TO
2-1/2" SIZE). TOP OF STONE TO BE
LEVEL WITH PAVEMENT SURFACE.

4" PVC SDR-35
PERFORATED DRAIN
PIPE AT BOTTOM

OF STONE TRENCH

DOWNSLOPE EDGE
OF PAVERS PAVERS
i




The Do’s and Don’ts: Get it in the Ground

» Underdrains

Don’t Andy Dufresne the SW!
= Daylighted Underdains Short Circuit

EDGE DRAIN TO EXTEND TO
OPPOSITE WALL OF

m RAIN GARDEN
REFER TO 'RAIN GARDEN PLANTING
MOUND OVER EDGE DRAIN SPECIFICATIONS' (RG-1) FOR PLANT PROPOSED
m Fm‘m WITH MIN. 2"-3" SHREDDED SPECIES SELECTION RESIDENCE

HARDWOOD MULCH

OVERFLOW PIPE SHALL BE PLACED A,....
WITHIN THE TRENCH TO PROVIDE MAX=c:

WHILE STILL PROVIDING PROPER PITCI v %&"% ~

/— FONDATION BACKFILL

CLEAN, WASHED, UNIFORM
CRUSHED STOME OR GRAVEL
/_{SEE HOUSE FOUNDATION DESIGN)

(24™ MIN)

NO. 2 STONE OR PEA STONE
4" DIA. PERFORATED

PVC PIPE TO RAIN GARDEN (OVERFLOW) PERFORATED PIPE
SEASONAL HIGH IMPERMEABLE LINER/MEMEBRANE
A — GROUNDWATER
NON—-WOVEN FILTER FABRIC e Fak arpaoea
6"-18" SOIL MEDIA- gE:ITNO;YI\;::::ER FROM FOUNDATION
40—-ML POLYPROPYLENE MEMBRANE (LECS THAN 555 CLAY CONT? NOTE: MEMBRANE TO BE PROVIDED
{LESS THAN 5% CLAY CONTENT)
(TYP.) TO SEPARATE WATER FROM . : L_ 5% SANDY TOPSOIL WITH AN INRAIN GRRDEN(S) ADIACENT 70
., 35" 'ADVANEDGE' EDGE DRAIN AVERAGE OF 5% ORGANIC THE HOUSE (NOT REQUIRED ADJACENT
+CALLED FOR ON DESIGN PLANS
m me mm (FREE OF STONES, ROOTS, WOODY TO THE GARAGE). THIS DETAIL APPLICABLE

IF FOUNDATION DRAIN IS WITHIN 10

DEBRIS AND ANIMAL WASTE) OF RAIN GARDEN




The Do’s and Don’ts: Living on the Edge
@,

Retaining Walls
Some Walls are Good & Necessary

Don’t put a device behind them
Structural instability
Drainage short-circuits infiltration

Indicates the design is not working with the
land

,, V)
Photo Source:https://cdn.shopify.com/s/files/1/0361/2200/1543/products/pink_efi1aq4aa-3d38-4602-bbfe-co6fo68192e7_700x.jpg?v=1654914767

Photo Source:
Photo Source: https://2.bp.blogspot.com/-RUW50tOc-_8/WhHRs-173EI/AAAAAAAAROU/0BppUBwW9KPIsmGyEwaokxVBQKIWROh01gCLcBGAs/s1600/Thre%2BGreat%2BWall%2Bmonster%252C%2Bthe%2BQueen.jpg



https://www.thewrap.com/wp-content/uploads/2017/02/5715_FPF_00230R.JPG_cmyk.jpg

The Do’s and Don’ts: Living on the Edge

390

380

370

BACKFILL WITH
SELECT GRAN
FILL

LAR

[

EXISTING GRAVEL ROAD

T.W.=379.56—\

/

18" MIN

4" SOLID HDPE OVERFLOW
INV="377.67

SEE WALL
DETAIL

2\

l_...............u................I/L

\EXISTING GRADE
ESTIMATED BEDROCK

O

STORMTECH SC-740 CHAMBER

SYSTEM

e

O\

MIN 2" SAND¥

MIN 6" |
CRUSHED STONE BELOW CHAMBER

BELOW CHAMEBER & STONE

ROCK EXCAVATION LIMIT/

360

AASHTO M28§

GEOTEXTILE

CLASS 2 NON-WOVEN

0

15

30

45

O

* Retaining Walls

Some Walls are Good & Necessary
Don’t put a device behind them

= Structural instability

= Drainage short-circuits infiltration

= Indicates the design is not working with the
land




The Do’s and Don’ts: Living on the Edge
O

* Retaining Walls

Some Walls are Good & Necessary

Don’t put a device behind them
= Structural instability

= Drainiage short-circuits infiltration
FINAL GRADE ——
| EXISTING
BOTTOM SMA#3 '| GRADE SOULDER
= ' + (- A
ELEV=328.9 '| / RETAINING WALL
I —
| 1795
- e VI e e 329.0
S T e e,y S 200 ||= Bl

ROCK
=- LNED SWALE
[ Jys280

= . - '-i:-‘.—tl-.‘ . . ;

FEUH SRR AL INSTALL S IETEE
STONE RESERVOIR ISR IE SVC OR HOPE
EXTENDING 4" MINIMUM LINER BEHIND WALL
BELOW BOTTOM OF SMA&:

(v




The Do’s and Don’ts: Living on the Edge

FAECCLLENTED

TIFEAL FOR 2aM

SOL MED|R WfE
GARDENE:

B5E BN LERS THAN BX CLAY CONTENT)

10% 0L AkKES

X ORGAMC WATTER

mbd SHall BE FREE OF STOMES.
CESRIE ARl AkluAsL WAETE, wiTH

LESS THEW 55
FROTECTION]

.....

[FEA CEWTER FOR WATERSHED

MPEAMEASLE WEMSRAHE (FOLY O
WATERFROOF LUMERY TO SEFARATE 5 TORWW4TER

ROOTE, WOIDT
& S0l P KOEx

S W A e

TClal WANTEMACE SCHEDUWLE:

ACTHTY

SCHEDULE

WATEN, WIPEDT GTE FOLLOWIRD EARMALL
ESEMTE

A5 HEETED IFOLLo&Ma
EOUTTHIETION!

PRURE SND FEWCVE TASH &0 SETISTS,
mﬁmuu-m

FESLLARALT IWIRTHLT

IMGRECT MFLS% REES FOS SEDWEMT
ACTUILATI O

AHMUALLY (SEM] ERs ALY
DUMMG FHET TEAHI

WESPECT SME FOM ERCSEOH. 00 REF LLCE
FEEITETION H EHAED SFEAT

anm ALy SEul avsudly
DURIMG FHET TEAHI

REFLACE DE&D W DTG SETETETION

EMMUALLT (SEW] BHMUALT
DR TELH]

TEST PLAST BED §H AD0 LISESTORE IF <53
a00 UK SULFATE F 80 =T

AHMUMLT (SEW] BHsLUALT
FIRET TELHI

"

il

I

L

O

* Retaining Walls

Some Walls are Good & Necessary

Don’t put a device behind them
= Structural instability
= Drainage short-circuits infiltration

= Indicates the design is not working with the
land




The Do’s and Don’ts: Living on the Edge

Do

| | Fln . Your Depict and note the limits of land
' disturbance

Y

" Disturbance\Limits
! Disturbing

Photo Source:https://us-tuna-sounds-images.voicemod.net/e091e343-00ea-4385-aef0-4a19¢2870750.jpg




-

N

LIMITS OF DISTURBANCE
14585 SF. INCLUDES
STORMWATER AND SEPTIC

e
r sm.gu PVC MANIFCLD

A

\T

2" SCH40PVC LATERAL
EBALL VALVE AND END
VALVE BOXES

)

STOME OR FILTRENE CHECKDANE - & SPACNG

PRODUCT (NA GREEN 5150
OR EQUAL) WITH NATIVE
SHRUBS AND JUNIFERS PER
HOMECWNER - TYP.

The Do’s and Don’ts: Living on the Edge
@,

* Do

o Depict and note the limits of land
disturbance

o Do differentiate between land disturbance
that counts toward project classification
and that which is exempt




The Do’s and Don’ts: Living on the Edge

* Do

Depict and note the limits of land
disturbance

Do differentiate between land disturbance
that counts toward project classification
and that which is exempt

Do exempt the surface area of the
infiltration device

* Don’t
Exempt extraneous grading




The Do’s and Don’ts: Living on the Edge
O

* Do
Depict and note the limits of land
disturbance
—— 7/ RETANER—ELEV. VARES () Do differentiate between land disturbance
- S ST Pl £ QETALS) that counts toward project classification

: 2 Sl Bacl ESL-Tiee
Y Yo/
RO7 Yot Yo Yk Yo Yo
"9/ Y

and that which is exempt

Do exempt the surface area of the
infiltration device

* Don’t
Exempt extraneous grading

Design infiltration devices that behave as
conveyances (e.g. trench on a slope)

=L
0 I R S I I I
Qlrgiegiogirgiegiogioagirgiey ‘

CoQuogiegioguagiogogiogisgis

<2 05%0 %0 2000000000080 '.__.\
e

“ ra AWl SWeL AW . LWL WL AW AL S, - /




The Do’s and Don’ts: Have a Back-Up Plan

O

Permeable Pavers

Do
Have a Plan for when they Back-Up

Overflow mechanism

-{ NOT HAVING A PLAN (@)

DISAGREE. I HAVE A
PLAN FOR EVERY
CONTINGENCY.

Contingency plan for surface blinding
Don’t
Don’t put them in a place where you can’t

infiltrate - separate from SWGW and
Bedrock

Photo Source:https://pics.onsizzle.com/not-having-a-plan-disagree-i-have-a-plan-for-16055069.png
Photo Source: https://th.bing.com/th/id/OIP.uDvWzBgpCSoYixJrKhpD6wHaD-?w=318&h=180&c=7&r=0&0=5&pid=1.7




The Do’s and Don’ts: Have a Back-Up Plan

.

Permeable Pavers

NATURAL STONE PAVERS WITH

EDGE RESTRAINT JOINT FILL: WASHED 1" MIN THICKNESS AND SET
REQUIRED STONE %" WITH 3" MIN JOINT WIDTH
—— BEDDING LAYER: %" WASHED
-L 200 —1 " STONE (13 " TO 2" THICK)
WRAP BOTTOM 90592, =+ NON WOVEN GEOTEXTILE FABRIC
AND SIDES OF Seresess 050, 0:0-0:0:0-0. 5 A RESERVOIR: 3/4" WASHED
TRENCH IN FILTER 0-0-0-0: *- o s : as...aea:.e- ._e .ee._.re Ak _. .e e STONE (6" Mlﬁ]
FABRIC e
ZUTN__ INSTALL NON—WOVEN
1" WIDE X 0.75' DEEP #2 GEOTEXTILE FABRIC ON BOTTOM
STONE TRENCH ALONG AND SIDES OF THE STONE

DOWNSLOPE EDGE OF
PAVERS

UNCOMPACTED SUBGRADE
INFILTRATION RATE OF SOIL
NEEDS TO BE DETERMINED

EXTEND STONE
RESERVOIR TO 4 FEET MIN.
BELOW GRADE (SEE PLANS

CONNECT STONE TRENCH
TO STONE UNDER PERMEABLE

PAVERS FOR DIMENSIONS) WRAP
STONE IN NON—WOVEN FILTER
FABRIC




Welilrs

Do
Use Weirs

Weirs are great!
Johnny

Bob
Weir-d Al

Don’t
Assume that water will safely and diffusely
overflow on its own

Photo Source:https://66.media.tumblr.com/402fec34e09038d6b27bfgag153025b4/tumblr_inline_mgaaoyEjobiryxnh2.jpg
Photo Source: !

Photo Source: https://www.gannett-cdn.com/-mm-/6830b11dd7334714ee859c4104bebbcec69f3abec/c=0-323-2833-1924/local/-/media/2017/03/21/USATODAY/USATODAY/636257089475691215-USP-ENTERTAINMENT-WEIRD-AL-
YANKOVIC-82386343.JPG?width=2833&height=1601&fit=crop&format=pjpg&auto=webp


https://s.yimg.com/ny/api/res/1.2/sQ8dtWv_6A3WLj2w7f.y6w--~A/YXBwaWQ9aGlnaGxhbmRlcjtzbT0xO3c9ODAw/https:/media.zenfs.com/en/gq_402/82182903af25e3164564692cd90a06f3

The Do’s and Don’ts: Have a Back-up Plan

TOP OF BERM

GEOMETRY PER PLAN

COLD WEATHER INFILTRATION

BERMED INFILTRATION BASIN DETAIL

NTS

UI'JTLET FROM DET. AREA
W,

DETENTION BASIN OUTLET DETAIL

TO BE LEVEL TRENCH PER PLAN
ROCK OUTLET amu PER RC'CK/CDBELE LINED
WEIR PER PLAN BASIN, 3—6" STONE
SEED & INSTALL ERCSION
CONTROL BLANKETS NG
e 2 M
4" MiN. E'EPT""
it e il Il
il == ST == ]
i |||||:|L|Eﬂ|||:3ﬂ|||:|| Hu% mn”m” Hﬁﬂﬁnwnn%%
VELL DRAIED e e L e e A A ]
GRANULAR' FILL = === ||| ||| ||| == ||| e T[]
NATIVE El= =
soLS === ||| ||| ||| I=l=:e:e: =l=l=l=1=
= ||| ||| TIL = ||| It mﬂm% ==
11T ||| ||| || || ||| || e == ||| ||
= =lEETEE

GEQTEXTILE FABRIC TENCATE
MIRAF] 140N OR EQUIVALENT

BURY END 4" INTO S0IL
4" MIN $#2 STONE

GEQTEXTILE FABRIC TENCATE
MIRAF] 140N OR EQUIVALENT

@

Weirs
* Do

o Use Weirs

© Weirs are great!
= Johnny
= Bob
= Weir-d Al

o Don’t

= Assume that water will safely and diffusely
overflow on its own




The Do’s and Don’ts: Communication

O

* Gotta See the Baby Soils!

Do!
= Show test pit locations

= Show results
= Presence/Absence & Depth to SHGW & BR

Don’t
= Rely on soil maps
= Use test pits located far from the device
= Ask to do test pits after the permit
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IEST PIT #1 (DTP #1) DATA (6/28/2020)

0— 3" — TOPSOIL
OTP #1  3"_48" — YELLOW SAND
@ 48"—60" — DARK BROWN SAND W/
FRAGMENTED CHUNKS OF STONE
ROOTS @ 48"
SHGWT @ 48"
NO EVIDENCE OF LEDGE / BEDROCK

The Do’s and Don’ts: Communication

1 » Gotta See the Baby Soils!

S S — $ 3. 3
= (66 05E “‘"}"—E}—-— i M R Yy e D |
™y =t OeEY B = [ |
| hd b — m#,?_ - — Hodp Bow ¢ Wended drsg i : / € | _
. T [ o=l " -
—-—

Do!

= Show test pit locations
= Show results

= Presence/Absence & Depth to SHGW & BR

Don’t
= Rely on soil maps
= Use test pits located far from the device
= Ask to do test pits after the permit




The Do’s and Don’ts: Communication

1

__HAT GIIY INA LITTLE GOAT

Photo Source:https://i.imgflip.com/31im82.jpg

O

Device Sizing

Do

Show your Calculations

Right-Size your device based on the
tributary area

Don’t
Assume that because all the devices

cumulatively meet the volume requirement
that they are individually sized correctly




The Do’s and Don’ts: Communication

STORMWATER MANAGEMENT PRACTICE SUMMARY
ENTIRETY OF ROOF, DRIVE, PATIO - 1.5 GALS / 5F

WOLUME
SUBCATCHMENT SITE FEATURE AREA AouveRegD e SMP LOLUME PROVIDED
NOW THEASTERL Y FORTION _ 320 cF
15 etk 1SS | 20GM -30SCF | 2P-VES. DET. AREA 725,68 700 ALEN - g EEPIY
LARESTOE MIDGLE PORTION _ 2P . STONE SOUTH 08 1526F
= OF BOOF Mo G = 150 CF LAKESTOE PATIO {760 5F - 12% DEFTH, 40% V05
SOUTHERLY BORTIEN dcr
3 P w0 | s -dsce | 3. vES DET ARE {5088 22 TOP AN 5 ooy
Fri=g
a5 RIVERRY WSS | 15106 - MOCE | AP PERMBANLE FAVERS | (1005 55 6% DEPTH OF CRAINAGE
CEIREE, 40% VDS
155 CF
&5 PaTIOS 85 5 BSOGAL - [204F | - PERMEASLE PAVERS | (A5 S B DEPTH OF CRAINAGE

COUSE, 0% IS}

O

* Device Sizing
Do
= Show your Calculations
= Right-Size your device based on the
tributary area
Don’t
= Assume that because all the devices

cumulatively meet the volume requirement
that they are individually sized correctly




The Do’s and Don’ts: Stay Home
O

» Stay Close to Home

Do
= Treat SW Close to the Source

Don’t

= Concentrate water and convey it to an end
of pipe solution

¥ A
’){ /‘
;145YTWC"HFTHEPWEATLCNHQ




The Do’s and Don’ts: Stay Home
O

» Stay Close to Home
© Do
= Treat SW Close to the Source

> Don’t

= Concentrate water and convey it to an end
of pipe solution




The Do’s and Don’ts: Stay Home
O

Sharing Devices
Don’t
= Share devices unless you have to

Too many hands in the pot

Associations are not well known for their
professional and efficient functioning...

It couldbe our milk.

No milk will ever be our milk.




Thank you!
Keep up the good work!
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