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ASCE | S\oiReE  Overview of Webinar

Background Information
Regulatory requirements
= Legal outlining

= Guidance

Advantages and Geatiy sispin
Disadvantages

Design Considerations

Design volume
determination

Basin location and site
constraints

m Exam p les hitp:/iwww.elibrary.dep.state.pa.us/dsweb/Get/Rendition-760907/index.htm

Maintenance Requirements




ASCE | S\exEReE | Definition and Purpose

m Open -shallow basin
m Temporarily store design runoff

volume Rainfall ,
= Treatment via exfiltration through l an miiiration basm
bottom (and sides) — @ W
= Variations of design include] Sirone £ ol over
Infiltration trenches e S
Underground infiltration systems )7‘ K
Dry wells
m Pollutant removal via physical, Infitraton

chemical and biological processes
m Peak flows are reduced
m Highly efficient treatment
m Typically aggressively vegetated
bottom

hitp:fiwwnw.ciria.com/sudsfinfilration_devices.htm

ASCE |96 | Advantages

= Very effective pollutant removal

= Mimics natural hydrology
Increase in groundwater recharge
Promotes base flow in streams

= Net runoff volume is lower
= Reduced peak flows

= Helps to manage thermal impacts from
runoff

= Good BMP in urban settings
= Stand alone or treatment chain
= Can be aesthetic

= No standing water if working properly




ASCE|ISiRE | Disadvantages

= DA limitations in many states
= Best use on more permeable soils

m Clearance from confining layers
required

= Very high permeability and high
pollutant loads — groundwater
contamination without pre-treating

= Not for industrial pollutants, pesticides
petroleum, etc.

= High sediment loads may limit their
use — clogging of pore space

= Relatively high failure rates compared
to other BMPs

ASCE |SNOWIERGE | Regulatory Requirements

= Regulations vary by state
and municipality

Soil requirements/ LSS

. . . . Best Management Practices Mannal PC-28 Infiliration Basin
Site inspection check list

. PC.28 INFILTRATION BASIN
Permeability specs (R vioryions Strmeier Besir Harest
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m Legal outlining to break out
defining parameters

m Suggests scoping meetings
with agency
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g

i
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m Projects presented here are
in NC

Requirements even different
now
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Legal Outlining - Example

m Statutory Code

= Administrative
Code

= Agency
interpretation

Manuals interpret
for you but check
the law itself

Some Codes
specifically call
out the BMP
manual

= Broad to Narrow

b of o

T i g alate o e wevue 0T ATl scrmte im0 T3

GENERAL ASSEMBLY OF NORTH CAROLINA
SESSION 2007

AN ACT TO PROVIDE FOR J\ilr{‘]\-l MENTS IN THE MANAGEMENT OF STORMWATER
IN THE COASTAL COUN ORDER TO PROTECT WATER QUALITY.

The Greneral Assembly of Mol

Prersaamt o G5, 1508
ounties), as sdopted by the
by the Rules Review Come

ve -u.mm hat is used to convey stormwater runoll at a nan-crosive velocity within
ay from a developed arca

SEC ||(1\ () R for Certain N I and R
in the Coastal Countics. — All nonresidential dc\\h\pmun activities that occur within the Coastal
that will add more than 10,000 square feet sal blull upon_ area or that require a
ation and Erosion Control Plan, pursuant to 0.8 =57 or a Coastal Arca Management
H3A-118 and all residential
development acivities wil es th tion and Frosion Control
Flan. pursuant to 113A-57 or a Coastal Arca M..lmg»mcm a\ul {La\Ml\) Maﬂw I)\u.lupmcnl

Permit, pursuant 1o G.8. 113A-118 shall manage stormwaier runofl as provided in this subseetion.
development activity or project requires a Sedimentation and Erosion Control Plan if the ac 1l\ nr
project disturbs one acre o more of land, including an activity or project that disturbs less than ‘one

24 i dential 1

1262011 1251 P

1967v4.html

http://www.ncga.state.nc

Design Considerations — Examples

ASCE | £12ANRE
From Various States
Max Infiltration - Soil Drawdo
State DA Ksat Parameters Clearence wn Other Comments
clay max 4' SHWT or
Michigan <50 ac 0.52 30% Bedrock 48 hrs  Pre-treatment and in a chain
Idaho <5ac Unspecified HSGAorB 4' 48 hrs Dewatering system normally reqd
Referenced Maryland manual
5-50 3' SHWT or
Minnesota ac 0.2in/hr Confining 72hrs ¢
Must have cold climate suitability
Riverside Not on Cand 5' SHWT or
Co, CA 50ac 0.5in/hr D HSG Confining 48 hrs  Underdrain required
HSG A and B Different regs for GW recharge, SS and
New Jersey NA 0.5in.hr only 72 hrs  Surface, vs. WQ needs

Field or lab soil test required

Setbacks for basement seeepage and
flooding considered

6" sand layer must be placed on bottom

-types-and-programs/stormwater/stormwater-

http://www.pca.state.mn.us/index.php)

management/minnesota-s-stormwater-manual.html|




ASCE xnowtenee . esign Considerations — Cold

&LEARNING | Climates

m Frost Line may render infiltration basins not feasable

m Some proprietary sub-grade systems will work when others
do not (MN BMP Manual)

m Chloride problems ->High salt runoff

m Spring snowmelt = high runoff volume

= Problems with freeze
Ice forming on top of & within the system
MN suggest keeping basin dry prior to freeze in fall

http://www.pca.state.mn.us/index.php/water/water-types-and-programs/stormwater/stormwater-
management/minnesota-s-stormwater-manual.html

ASCE | S\o¥sReE  Design Considerations - Overview

m Design Storm Jmm——— i
SA - Coastal NC-1.5"P (==

m Siting is critical due to: T G T oty
Limitation of soils i R T
Clearance from SHWT e | i S
Building foundations, |
creation of seeps, potential 3 |
slope failures T T —

L petisc O
he TIMEF i ward e
g sae

= Maximum drainage area
NC — 2.0 Ac In Volume
m Targeted sediment and rime ot e rame
pollutant efficiency e e ey
= Longitudinal and cross |
slope

ol S st
[The ey shall e Mocated i of 500 foet fromn wres supply wells
T ot whall b 2 minimmum, of 3 foet sbowe the sasonal high water tabis

s deermined shall

ol il il

T
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ASCE | \SXXEREE | Site Inspection - Desktop

Aerial photos
Provide a wealth of information on veg ty

Topographic Map
Best locations for basin often on the brez
grade
Stay away from artificial/ altered areas

Soil Maps
NRCS Web Soil Survey
Soils Maps (if you have them)

Saturated soils tell you NO from the desk
Utility interactioins
As-builts

= Other sources
Utility interactioins
As-builts

ASCE |S\eXe | Appropriate Soils

= Soils should be well drained
= No underlying confinement layers

® Sandy soils in coastal zones are
ideal — avoid clay

= Minimum 0.52"/ hr value (more on
Ksat later)

= Any foreign smell in soils must be
investigated before siting basin

= Extremely high permeability
avoided depending on source of
runoff

blogspot.com/20: p-soil-sci html




ASCE | NOWIERGE | Hydraulic Conductivity

Water charge In Crarnzer clock Elapsed Time a x K LY
] DarCy’S Law - Ksat Feadng  usierlessl  CF. Hmeimk)  jmin) hr  femlhy  fembr gnee | geioidsy
s ao gh =] ao
| n2 Qe gh =] 10 100 am7 37800 4234 21372
values w7 2= =0 20 100 017 3EO 4sme 17N
. ” m3 o4 gh =] 30 100 am7 =200 L 14248
NC — M|n_ 052 /hr rate 04 az =0 40 10a am7 12800 1805 arim
187 o4 gh =] 50 100 am7 =200 L 14248
154 a2 gh =] &0 100 am7 18300 742 10685
151 LE =0 7o 100 amT el oz 1mEs
™ Constant head 185 a3 1050 a0 10 ao? B0 2T 10888
permeability test T ST €T T
m NC — LSS required and
. Water hagein  Cramoer ook iapeed s a 3 [3 3
SO||S Report Reaang watr Ieve CF. tmemn)  ymin} thy  (om3hny  jombr) (i | govmasey
305 ao gh =] as
303 az gh =] 15 100 am7 12800 1Tz osra 10.085
) Lo 1 az SIED 28 100 A7 1m0 M@ Qe | oS
83 az gh =] EL 100 am7 12800 1Tz osra 10.085
= Double ring infilrometer | 25~ = X 0 & % & X G2 S| =
95 az gh =] 55 100 am7 12800 1Tz osra 10.085
test =5 2 2L & 13 207 Ea0  oces Q@M | s0aR
94 a gh =] 75 100 am7 €300 o.ese2 0.3 5043
83 a gh =] as 100 am7 €300 o.ese2 0.3 5043
= We use lowest value to
be conservative oot e Gwr ) seo

ASCE[S8RRE  SHWT

= |t governs site elevations in
lowlands!!

= Often have to use location where
planners anticipate a structure or
parkign

= NC — Min 2’ Clearence

= Pays to perform preliminary inspection
Investigate all feasible locales

= Be familiar with mottling and hydric
indicators

= Up to 1’ can be fill on sites where you

have no option http://soils. cals. uidaho.edu/SollORDERS/spodosols_07.htm




ASCE |5 \SNNe | Proximity to Wetlands

m Check the regulatory
guidance in your
State/municipality

m Generally challenging to
locate near wetlands

Wetland soils not normally
high enough permeability

Lack clearance of SHWT

ASCE|$iguie | Basin Sizing

m Treatment volume or Capture
volume

State and local BMP manuals
require various methods Stommeeces follope v

pipe or surface flow

High flow m,nm\k

Typically size for entire volume frmn oo N
e e
basin

Minimum
Dottom width
=3feet

Mas. 3:1 side slopes

" Minimum 12*
depth growing
-medium

= Drawdown considerations

Varies by state and local regs 4

Use minimum Ksat or half value S s DU sen ot e
oplaiyin pormeati e abrc

Some regs require drawdown Dl iy | Fmesbls ek

device for maintenance

m Max 2.0 ac-in per basin for our
projects in (NC)

http://www.cityofsandy.com




ASCE|SEiRe

Other limiting factors

m Proximity to Buildings —
foundation stability

Saturation of basements (not
a problems in lowlands)

m Karst/limestone geology

m Challenges in cold climates

Shallow Well
Ground Surface (Unpumped)
Water Table Unsaturated Zone |¢ S
AT o
— —
v oy N R
Unconfined Aquifer g
S " —- — — —
o — — — —
A Deeper Well
(Unpumped)
i = M| = —
Confining Bed
htp:/fwww.omafra.gov.on 113.htm

ASCE |2

Modeling

= Though not always
required, we validate with
models

m Hydrocad is a simple,
good tool for this purpose

= Provides check of:
Drawdown time
Attenuation of peak flow
Max ponding depth

| Type Il 24-hr 1 yr Rainfall=3. 70"
Printed 452011
BydoCADS .10 s 03561 © 2010 Hya w Sohutions LLE Page 2

Summary for Pond 2P: Infiltration Basin 2

Inflow Asea = 0.825 ac,100.00% Impervious, Inflow Depth = 347 for 1 yr event

Wow = 351 cls @@ 1203 hes, Volume= 0238 af
Outhow = 077 el @ 1231 s, Volumes 0238 of, Amen= T8%, Lag= 16.6 min
Discarded = 077 cis @ 1231 hes, Volumo= 0238 af

Rauting by Stor-ind method, Time Spans 0.00-25.00 hrs, ots 0.05 bes
Foak Ekv= 1160 @ 1231 s SulArma= 0116 3¢ Storago= 0.066 of

Plug time= 224 for 0.238 af (100% of inflow)
Conber-of-Mass det. tima= 224 min { 777.7 - 7553 )

Vioduma Invort__Avail Stomge
1 .00 0248 af 65.00W x T0.00L x Z00'H Prismatoid Z=3.0

Dovice Routing
W1 Discarded

invort _ Outiet Dovices
1000 5373 infhr Exfiltration over Surface ama
Conductivity to Groundwater Elevation = .50

gl:-ﬁd OutFlow Max=0.77 cfs § 12.31 hes. HW=11.60" (Fres Discharge)
=Exfiltration | Controts 0,77 cfs)

Pond 2P: Infiltration Basin 2
Hrivograph

ESra)

Il Inflow Area=0.825 ac

Peak Elev=11.60"

Storage=0.066 af

o




ASCE |\eXEReE | Bypass Large Events

RN

DETAIL OF BYPASS FLOW OUTLET

= Bypasses may be inline or offline

= 10 yr ? Depends on the agency

= If open channel conveyances
Use max pond depth

= Piped runoff is easier to “split”
Many examples available

ASCE |S\SWERCE | permit Applications

= Use a CHECK LIST
Even better — use agency check list!

= Legible and logical

= Concise

= Scoping meeting head off confusion
= Tell a clear “story”

Extra dims save review effort

Notate primary change or increase

Constraints identified

Wetlands and DWQ
&) EarthTech Classification Map
FONE0 i ey

Quality maps, calcs and images

10



ASCE|SEiRe

Existing Conditions .

Examples of Constraints -
Project A

I "\ sremmrt g o
A = | EE wRAT L-E PR BiR Sae
Office ,
"J Proposed Trailer -
1 : Parking Complex <
. P ot il

ASCE |2

Class of
receiving water
and wetland
proximity

Examples of Constraints -
Project A

11
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Soils Map

Examples of Constraints -

Project A

ASCE |2

LSS Investigation |

Examples of Constraints -
Project A

[l ers
[ wec

NRCS Soil Mapping Unit
L

12
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KNOWLEDGE
& LEARNING

m Soils Report -

Findings

Locations 4,57

are out

m Basin 1,2,3 and 6
are appropriate sites

Examples of Constraints -
Project A

Depth to Seasonal High Water Table
During the field investigation, the depth to the seasonal high water table (SHWT) was determined through
the e of field indicators for redoximorphic features or the presence of saturated soil. Table 3 presents
the soil borings and the determination of the SHWT.

Table 3 Boring and Depth 10 SHWT

Boring # | SHWT Determination (inches
| below Surface)

Bagin | 46

Basin2 | B

Basin} | =48

Basin 4 0

Basin5 | 24 (Perched)

Basing | S48

Basin7 | 2%

g at or near the surface and this clay affects the depth of the

- berer Ty indscators of wetness until 30 inches there was an area close o
Basin 4 {See Figure 1) that at the time of the investigation was rutted, had cattails growing and standing
water, A boring at the center of this wel area indicated & massive clay layer at the surface and a perched
water table at 10 inches. Likewise, Basin 5 had a massive clay layer extending down to 24 inches with a

ASCE

KNOWLEDGE
& LEARNING

Soils Testing - A

m Ksat

Multiple saturated hydraulic conductivity tests were performed at each proposed infiltration basin. The
results for each test are shown below in Table 4. Data sheets for each hydraulic conductivity tests are also
attached. At each basin location, the geometric mean was taken and is presented in Table 4. The
geometric mean was calculated instead of the arithmetic mean, as it tends to dampen the effect of very
high or low values, which might bias the arithmetic mean if a straight average was calculated,
Table 4 Results of Saturated Hydraulic Conductivity Tests and Geometric Mean
| Test Location | Test Number | Test Depth [ Measured Ksar Geometric
{inches) {in/'hr) Mean (in'hr)
1 12.2 1.92
Basin 1 2 3.0 | 4.04 243
3 1.8 L.85
1 138 | 1.06
Basin 2 2 13.4 | 1.63 1.21
3 42 | 1.04
1 11.4 1.92
Basin 3 2 126 | 4.68 2.88
3 12.2 3.26
Y 126 159
Basin 4 2 126 | 0.12 0.24
3 13.4 0.07
. 1 256 0.22 e
Basin § 2 248 o1l 0.15 .
- 1 17.3 1.31 1.18
Basin 6 2 42 107
. 1 1.8 1.07
Basin 7 7 26 T 034 0.60

13



ASCE|SEiRe

= Summary of
Constraints at A

= Elevation is not a
problem

m Only sites on the N
end will work

= Wetlands not a
problem

m Temporary trailer sites
will have a long
conveyance

Project A

Examples of Constraints -

Legend

®  Proposed Basin Sites.

7 W rea
NRCS Soil Mapping Unit

s
[ e

ASCE |2

= Requirements

Basin Sizing - A

Infiltration Basin A
Draimge Area (51 45382 Designed By: g
YT N S Data:
TA] Drainage Area (Ac) 336 Basin A
1) Inp Fraction 035
(Rz)Rainfall Depth Per State SWP(n} o
Step 1. Determine Runaff Volisme
‘Simple Method
. = Rv (pos) = 05+.5° 67 = 08
. R (pre} = 05+.9°D . 008
o |[F=3630xR, xR, x4|
) . Post  V=3630"15'0.37'336 V {Post) = 4496 of
N
[in. Treatment Vol (Post-Frei=  (_ #ds@c ) |
L —
Treatment Vol in Acin 124 acin
Step 2 Determine Surface Area- Min
[ KW Ratenkn T 216 ]
3 e
4 V = A=TOIGNZ'(261°21) [AnsAofBasin=  \ 506 ) |
As——— | ———
| 2K *T) |

14
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Basin Sizing - A

Example Spread Sheet Cont'd:

Basin Volume

_Depth to Exist grount to SHWT (R 4.33 -From DWO Sell Sclentist Approved Depth

Existing Ground Elevation 2050

18.30
18.50

Bypass Weir Elevation
Flow Splitter - Inlet Elevation 20.90}
Flow Splitter - Bypass Flow Cutiet
Top of Berm Elevation

V_p 380 1s

o 71 oap 36005

Max Excavation Depth 233 * Must setinvert to min of 0.4 above existing
Storage Depth 210
Surface Area Reguired (Avg of Top and Bottom SA) 2142
Target Area 2140 sf
Top Width @& Storage Elev 496 Top Length @ Storage T8E
Bottom Width ar Bottom Length 670
N
Volume of Basin (Depth*SA) = 6748 cf
4.C of Flow Rate of S~——
@ from infiltration: *Q is actually the Darcian Flow Rate Area(sh  (K)inhr @ (infiltration) = 0.12 cfs
Q= A-(K): Comversion =cfs 2478 218
Example Calculation of O : Surface Area=45565f (K)=35%4in/lw
155652240 Lt U Az
A 12in 36005
Drawdown Time for Treatment Voburme Drawdown Time for Design Vol
— [Valume (] G| [Hours | Days |
' = - — - ) [ Gra8 | 03z | 151 | o063 |
Example Calenlation: Q =042¢fs 1 = 3458¢f

=2.Vhrs = .089days|

ASCE |2

Proposed - A

15
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Proposed - A

ASCE |2

Existing Conditions

:';_;_\,—f""”" W

Examples of Constraints -

Project B

a5 ey I Wgtlang/s I}rllot ID’d Till
T After Scopjng

', [Parking ‘\

=t Fﬁ__,m-w -

Proposed Building

. oo BT WY

16



KNOWLEDGE Soil Borings Locations-

ASCE |\ Project B

m Pinched by
wetlands

m Elevation is
not a problem

A
g

m Slope should
have high
Ksat

ASCE | NOWIERGE | Project B — Ksat and SHWT

Table 2 presents each boring with a soil series determination. Determination of soil series was
made through a comparison of soil boring descriptions o the Natural Resources Conservation

Service (NRCS) Official Series Deseription (OS50 for the soil series that were mapped by the

NRCS for this site.

Table 2 - Soil Series Determination and Depth to SHWT

Boring # Soil Series Determination SHWT Determination
| {inches below surface)
| Infiltration || Johnston | ]
. Infiltration 1A | Blaney | 24
Infiltration 2| Blaney | 60+
Infiltration 3| Blaney | i+

Table 3 presents the saturated hydraulic conductivity for each infiltration basin as well as a
maderation factor to get an area infiltration rate for each proposed infiltration basin.

Measured | 75% of Ksar |
| Ksar(in/hr) | (in/hr)
11.311 548
19.103 14.33
10.205 7.65
32.676 24.51

Soil Type [ Test Test Dep
 Location (in)

Blaney | 1 15
Blaney | 2 14
Blaney | 3a 37
Blaney 3b 12




ASCE|SISHRE | Project B - Sizing

= Requirements

Dramge Aroa (51 70826 Desigred By: BMD
Imp Area (51} | 35853 | Date:
[A) Drainage Area (Acy 1.626_|
{1 ¥mp Fraction 0.50
RJRainfall Degth Per State SWP{n) 1

Step 1: Determine Runoff Volume
Simple Mothod

.].5+,9(,'1): = Ry (post) = 05+.9'.56 = 058

v (pre) = D5+.9°0 = 005
b " =3630xR, xR, x4
Post V=3630 "1.0'0.67 *.6273 ViPost) = 3284 cf
[Min_Treatment voi = / 3284 f AV}
Treatment Vol in Ac-in 0.90 ac-in
Step 2: Determine Surface Area- Min. [Required Valume for 2.5% to Not Bypass o Fi 8210 cf A

= A=3THN(2'(5.86°2)) [Min SA of Basin = 67.0 s

2%(K *T)

ASCE | NOWERSE | Project B - Proposed

m 2X Sized

Existing Ground Elevation 302.00 Elevation at Sed Boring
Design Storage Elevaton 30430
301,40

Cwverflow Weir Elevatian
Tap of Berm Elevaticn

Max Excavation Depth 300 206.00R elev. usngsie 3
Storage Depth 2,90 290
Surface Area Required (Avg of Top and Bottom 2

Target Area Osf
Tep Wdth @ Storge Elev Erd'y Top Length @ Storage Elev 113.4 Gurface Area Storage = F247 81
Boltom Width 2 Bottom Length 86.0 Surface Area Bottom = 1020 sf
Avg Surface Area =

4. of Flow Rate of and e
afrom infiitration: *( is actually the Darcian Flow Rate Area (sf) (K} infw  Q {infiltration) =

OQ=A-(K) Conversion=cgfs 1920 12.256

ExampleCalculation of O Surfacedrea=31845 (K)=242in! hr|

242in 1t 1hr
31844 —+————=018¢fh
A + 36005 92 |
Drawdown Time for Treatment Volume Drawdown Time for Deslgn Vol
|Example Caleulation: Q=0.18¢f F =3184¢f [ o5 T o8 | [ &6 T oW |

1L s . Yar =2 lhrs = (49days
1 018" 3600s 3
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ASCE |2

= Swales to nowhere
= Flat slope and sandy soil
= Inlets and outlets - Erosion

= Compaction due to
equipment

= Poor oversight

= Clogging

Check maintenance
requirements of your
agency.

Constructability and Maintenance

19



ASCE

= Check your local and state guidance availability first

KNOWLEDGE
& LEARNING

Reference Information

= Groundwater mounding beneath infiltration basin:

ASCE

KNOWLEDGE
& LEARNING

Extra Materials - Examples

oy
&
&,

20



ASCE |S\SXEReE | Extra Materials - Examples

—

GRAPHIC SCALES

P ma om ow
T e

ASCE | \o¥iRE  Extra Materials - Examples

= Tough Scenario

= Low Density but a
bridge...

21



ASCE |S\SXEReE | Extra Materials - Examples

m Capture and
treat HD area
within LD project

= Good - uman
stewardship # (B o comezrons g

[B] mantameer

22



