The Evolution of APWA section 5600
“Design Criteria for Storm
Sewer Appurtenances”

Ay Y\ OLSSON «

ASSOCIATES

A presentation for:

KC URBAN
STORWATER
CONFERENCE

Presented by:
Bill Cunningham, PE

Retired Engineer

Chad Johnson, PE

Olsson Associates




(O\.OLSSON =

ASSOCIATES

Tevernd Pulia Worky Olficils m the Matragelias Kassus City arwa hove long foresers the need bor Public Wuks
Mimdard e3tims (0 Wi semmmarity which nowkers fusens of soperaw |windicriaes waniipal wad rayrey

Ta ganide & beae fur calloctive wztion, they swiblivhed an indermml wrpaeiinion hasse o5 e “Arne Publly Warks
Avtmeinisen™ 1o waely 1963

Tow poors lavee aliee anh 5 preciabie haaduey or such matters s srandadisation of builiing codes, dosign
sritweie, mad sudinieione sogelwions, Bis graep voted te alliliare wiik the American PALe Werks Assesicsias Te
roeide o broader bive of inefumatinn d et The sow wpmito
sy » morw widespiwad meabersbop, scppert, and avtermal bas sy wdvartnges, has cantiod vaadetd| 1o pea-
wans lawwd W w21 pace

The Chaprer's Saanturde wnd Speciticarions Committoe hey conplernd o sodel subdivision rapulafion, dhaem sewer
fraige Ditwin, Mwrm sewwr coneiructlen 4 wd spect! ., St und apecifications, wed e
worhing tn the same and i Yhe Tield of vanitery duaign and connirattion.

Merry organizatisne andl indieidum's rocperared, either 28 pertss tpanive mankery of the semwnities o an slele conuels
Seas Inchuded o this halping tele mere thee Graarer Cantay Cing Mumabuilénrs Axgsction, the Heory Canatunms
Axtacierion, severnl Engirmaring liima, wwtwrinl supgliors sad athwrs, Theit snsintunce [+ grawlyliy achrnledged

Stimsbendy and apecdicarivns wess he flaxible ol cdapioble wa vew marer isln. equipent wrd methads srter Ihe
mmbet, for the Poblic’s interact hes in daing the bant (b which wiy b sccomplished b the light o dolfer seser)
walivy, ond hove focrens e shargisg conatantly For thie resaas, help ond guidenee o0 salicited bam foe urere of
Min and spplementory maneals, whetewer the Public imiemst will best be sarved by spdating the mareriol inee
ponted harwin, The Suasdrds and Spe ote Cammitton ol e Eunses City Momapoliton Chapaer i3 ermmiecrsy
CaalinAed tn reviow remne il besed ar resemrih, new materials, and hovged vmnditinna sed will weleame your
oo ibas e,

Secrenary- Tisanirer

Kurans Ciry Mamapelivem Oraprar
Acerimn Public Warks Adsstionies
vk Floor - Civy Mall

Konnns City, Minvaw| 63008

Hanaar Cirg Metragalitom Thagter of AFRA

.




First Update 1973

1 1
— - ——— |
f.  Manholes enlgnation, spectng and luvert slovettons whown
!
| { () 9. Lucaticn sod dapth of exSating ueilitias, cablus and
Cur avellshis from records

! t) datsr lines snd crassings
| L) e lines and crmaiogs

DESIGN CRITERIA FOR | i
STORM SEWERS AND | g
APPURTENANCES |

PEXPORMANCE CRITERIA

A e desig

having

closed struztures

ipadity to cmtsin
inage Tunoff

Prapored By

Lons and allmseancen
al I sile
KEANSAS CITY METROPOLITAN CHAPTER

=l the

AMERICAN PUBLIC WORKS ASSOCIATION

I pedk vutflow rates
¢ below prak flow rates that

wod or zomad developsent

lude sny sechmaical components

REVESED 1373 without resulring attendance

(\ OLSSON.

ASSOCIATE



The “Gray” Solution
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Circa 2011 to Current

Section 5600
Storm Drainage
Systems & Facilities

February 16, 2011
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N BMP Manual and 5600 Cross Referenced

Manual of Best Management Practices
For Stormwater Quality
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THEY'RE MISBEHAVING
AGAIN = WHAT DO WE
DO THIS TIME? - FLOOD
OR GLOBAL WARMING?

AAAAAAAAAA
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\ State of the Practice

« Detention strategies
historically focused on
extreme event flood control
(10-100 year control).

» Updates ~10 years ago added
1-year control (match exist.)

* Focus is now controlling YRR i
smaller storms. Why?... U el
: Yl asiae
v'NPDES requirements ol it
c @f"va“i‘
v'Resident concerns
v'Focus on streams & lakes b e P
: = ‘ -1'1‘ B e
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APWA 5600 History

1990 Criteria

« Max site discharge rate in 100-year event = 1.8 cfs/acre.

e 2003/2006 Criteria

« Max site release rates for the 99%, 10% & 1% storm
events limited to pre-developed conditions.

e 2011 (current) Criteria

* strategy options

« comprehensive, frequent event, flood control
» set cfs/ac allowable release rates

* WQV control added to 50% storm for stream protection
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\ APWA “Hydrologic Controls”™ Subcommittee

* Improve Section 5600 detention requirements:

 Strategies for different communities and watersheds
(greenfield vs. urban core)

» “Match existing” can harm streams.
* |deal strategy to protect streams
 Variabilities in determining “existing conditions”™

« Detention strategies yielding best flood reduction
downstream?

« How far downstream is reasonable to expect benefits?
(compare to “10% rule”)
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Stream Protection: Hydro-Geomorphic Analysis

Before Development

After Development

Increase in:

Decrease in:

- Imperviousness
- Drainage Slope
- Direct Runoff

- Evapotranspiration

- Recharge
- Base Flow

Flow Rate

Hydrologic Responses

to Development

- Increased rates of flow
- Increased flow volumes
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After Development

Before Development

T o W

Source: Roesner et al.




~ Dr. McEnroe 2005 Paper

. Hypothetlcal 200-acre watershed, Q100 impacts:
» Developed undetained = +66%
« Detention across entire watershed, 3 cis/ac = -36%
« Detention in upper 2/3, 3 cfs/ac = -17%
« Detention all sites, 5 cfs/ac = +7%
« Detention in upper 2/3, 5 cfs/ac = +9%

 Larger Watersheds, 3 cfs/ac control on new
developments:
* 14 sqg. mi. drainage area = +40% Q100
« 5 sg. mi. drainage area = +8% Q100
« 1-2 sg. mi. approx. “break even point”
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- Committee Findings

 Local agencies prefer set allowable release rate for
detention facilities rather than “match existing”
method.

« Based on analysis of local rain and stream gage
data, regional regression equations, and various
technical papers (McEnroe, Urbonas, others), the
ranges for release rates to provide downstream
benefit are:

* 0.3t0 0.7 cfs/acre in the 2-year event

« 2.0 to 3.0 cfs/acre in the 100-year event

.\ OLSSON =

SSSSSSSSSS



~ Detention Strategies

5601.5. City/agency evaluate watersheds and assign

one of 3 strategies:

1. Comprehensive Control (default): Stream

Protection and Flood Control.
2. Frequent Event Control for Stream Protection

3. Extreme Event Flood Control
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~ 1. Comprehensive Control

» Peak runoff control provided for 50%, 10% and 1%

chance storms
« Control to 0.5, 2.0 and 3.0 cfs/ac, respectively

 Extended detention of the 90% mean annual event

storm

» Provides broad protection of the receiving system.
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~ 1. Comprehensive Control

Application:

Downstream system is a natural stream

Local authority has identified downstream flooding of

buildings, roads and infrastructure

Existing conditions

Future ultimate build-out conditions.
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~ 2. Frequent Event Control

* Protect downstream channels from erosion and

water quality degradation:

* Runoff control for the 50% and 10% storms (control to 0.5

and 2.0 cfs/ac)

 Extended detention control of the 90% mean annual event
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2. Frequent Event Control

Application:

Mostly undeveloped watersheds

natural streams to be protected

downstream flooding of existing

structures not present

downstream structures protected
from future flooding through

floodplain setback policy.
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\ 3. Extreme Event Flood Control

 Detention provided solely to reduce peak runoff
rates in 10% and 1% events (controlled to 2.0 and

3.0 cfs/ac) for downstream flood reduction.

« Over-detention of peak release rates provides
cumulative benefit for a reasonable distance
downstream. Strategy does not protect stream

channels and banks from erosion.

)\ OLSSON -

SSSSSSSSSS



3. Extreme Event Flood Control

Application:

» Reduction of peak flood levels
where flooding of downstream

structures has been identified

« Redevelopment and in-fill

situations

« EXisting stream conditions

already poor or amored
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Storage Vol.

Criteria Release Rates
(ac-ft)

1991 APWA Q100 = 1.8 cfs/ac (approx. 40

ex. Q10)
2006 APWA Match exist. 1-, 10-, 100-yr 3.0

peak Q
2011 Comprehensive Strategy |Control* WQv, 2-, 10-, 100-yr 4.9
2011 Extreme Event Strategy Control* 10-, 100-yr 3.7
2011 Frequent Event Strategy w/ Control* WQV, 2-, 10-yr 392

10-year control
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Looking Ahead: Potential Future Changes

« Growing knowledge of stream responses to
urbanization - detention and stream buffer
updates

» Hydrology/rainfall data (NOAA 14)
* Reasonable levels of service, ensuring value

 Closer coordination with or incorporation of the
BMP Manual.

 Watershed Based Solutions — Wetlands and
Buffers?
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