Downstream Analysis

Table of Contents

e Slide - Known Flooding Problems and Coincident Peaks requiring a

Downstream Analysis
e Slide — Possible Coincident Peaks
e Pertinent sections of the RI Stormwater Design Manual and Installation

Manual related to Downstream Analysis



MOU ch_ﬂmﬁ
I Aenquy

usludojaasp-aig
I Aaepnqu

 Auepngu z Nejnqu .

MAl pauquion

20|] pauIquon

SSEAIDU MOY Yeay

uCQEQO_®>®D J9)ly jusuidojaAsg al10jag

sydeiboipAH Bujuiquion wes1sumog omJ

(000Z ‘uspbp) syeay Juspiauiod jo uonejuasaidoy jeaiydesg |-¢ m._q,_m_n_

(suonipuoo Suipooy} Jo adeulelp

umouw| “8'a) wa)goud e uisneo Apeane
©le suonpuod gunsixs uaym-- syoefo.id
10} paJinbai si sisAjeue wesiisumop vy
(WIdSIY) sisAleuy wesnsumoq 9-g°g

EY

'S9SB8JOUl jauUeYD Ulew
ayy Ul a1el mo)y yead ayy ‘ydesSoipAy
943 JO quin uoissaoal ayy Suipuslxe
pue ead ayi Suihelap wouy Sunnsey

9SED B SMOYS aA0qe aingiy ay |

uonualeg (EIE)
Yim gouny ans 4 awi) noyum jjouny ays
. |
T LY LTy —
N AT &
v.l.hﬂl/ T M / K
™ s N4 \.,.
N AN b /4 b
. L \’ » ~.
N S ELAN W/,
¥ 4
/y |
-¢ 2 - >>O_H_ T \Vﬁl.ll\hdl.' I
// Aeinqu,  fx ]
4 ) | ! R
/./ //1 | \ n. ] \\~
s 1l -
T |.~. aml T
uonualaQ . / uopualag
I yIMomolq .\V...!n -11\..111 — INOYNIM MO|4..
annenwny —/| L- aAnenwny
| !

| - Syead 1U8pIoUIoD @wm\@@:@\ wesnsumoqg
1910H 8nusAy 8UIpoo9 pasodoly |

p—

.,_ N

ALY Q-]



100Y0S ysiH maN

93leyosip dead swi a1e)
Wa1sAg 1uswedeue|, Ja1eMUII01S

SpooyloqysieN weansumod

A

i

—
g, %
wik

Al w

- -
7

-
. *‘t,

sl

S EYIHLZ

AT S L4

RV

&

=

$HBad 1U8pIouI0D 91q1SSOd

L2V 1 a3y | $/88d 1UBPIOUI0)
=SSV sisAjeuy Emmbmc%o&




Downstream Analysis

The Applicant has contended during the RIDEM wetland review process that a Downstream
Analysis was not required since they reduced the peak runoff rate. I have attached the pertinent
sections of the RI Stormwater Design and Installation Standards Manual, which specifically
explains and uses a graph to illustrate why a downstream analysis is required, even though there
1s a reduction in the pre and post runoff rates.

The Applicant attempted to satisfy the Downstream Analysis by modeling the section of Silver
Creek as a ‘Reach’ using HydroCAD Stormwater modeling software. This assessment is
categorically wrong.

I have attached sections from the HydroCAD Owner's Manual that describes a Reach asa "A
uniform stream..." Silver Creek is not a uniform stream. That is why the HEC RAS model
requires a series of cross-sections to reflect the non-uniform nature of natural streams. The Beta
Silver Creek drainage model uses seven different cross sections in the Applicant's reference

section.

There is a section in the HydroCAD Owner's Manual dealing with Reach Routing Limitations. It
states that "If a detailed water surface profile is required for a channel, you should use a program
specifically designed for that purpose." Footnote 25 states "Water surface profiles are usually
calculated under constant flow conditions, rather than with a hydrograph (time-varying flow)"
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Rhode Island Stormwater Design and Installation Standards Manual Amended March o 015

For facility sizing criteria, the basis for hydrologic and hydraulic evaluation of
development sites are as follows:

* The models TR-55 and TR-20 (or approved equivalent) wij| be useq for
determining the required storage and outlet structures for attenuating the
peak flows from the 10-year and 100-year, 24-hour Type I design storms -

 The standard for characterizing pre-development lang use for on-sitg

areas shall be woods, meadow, orrangeland. For agriculturg| land, use 4
CN representing rangeland. s

+ Off-site areas that drain to a proposed facility should be modeled as
"present condition" for peak-flow attenuation requirements.

o If an off-site area drains to 3 facility, an applicant must also
safe passage of the 100-year event, based on actual condit

e The length of sheet flow used in t; calculations is limited to

150 feet for pre-development conditions and 100 feet for p
development conditions.

ions upstrear;

no more than
ost-

* An applicant must demonstrate that flows from the 100-

year event will be
safely conveyed to a practice designed to manage the 1

00-year event.

The Qp criterion can be waived for sites that:

* Direct discharge to a large river (i.e., 4"-order stream or larger. See _
Appendix | for State-wide list and map of stream order), bodies of watdr
50.0 acres in surface area (i.e., lakes, ponds, reservoirs), or tidal waters

a particular site (i.e., through coincident peaks).

3.3.6 Downstream Analysis

A downstream analysis is required for projects meeting the project size and ,'mperwg)__‘
Cover characteristics in the table below, or when deemed appropriate by the approving
agency when existing conditions are already causing a problem (e.g., known drain
or flooding conditions or existing channel erosion is evident), to determine Whethe( ed
flow impacts are fully attenuated by controlling the 10- and 100-year events. The

criterion used for the limit of the downstream analysis is referred to as the “10% rule.
Under the 10% rule, a hydrologic and hydraulic analysis is extended downstre
point Where the site represents 10% of the total drainage area. For example,

distirbed area within the same subwatershed would be analyzed to the point
downstream with a drainage area of 100 acres.

5119 = L0engs
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Rhode Island Stormwater Design and Installation Standards Manual

Amended March 5015

Table 3-7 Projects for which a Downstream Analysis is required

Area of Disturbance Impervious Cover (%)’
Within the Subwatershed
(acres)
>5 to10 >75
>10 to 25 50
>25 to 50 >25
>50 ~ all projects

A number of hydrologists have noted that overbank and extreme flood control
approaches do not always provide full downstream control from the out-of-bank events,
due to differences in timing of individual peak discharges in the downstream portion of
the watershed. Depending on the shape and land use of a watershed, it is possible that
upstream peak discharge may arrive at the same time a downstream structure is
releasing its peak discharge, thus increasing the total discharge (see Figure 3-1). As a
result of this “coincident peaks” problem, it is often necessary to evaluate conditions
downstream from a site to ensure that effective out-of-bank control is being provided.

Figure 3-1 Graphical Representation of Coincident Peaks (Ogden, 2000)
Two Downstream Combining Hydrographs
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Rhode Island Stormwater Design and Instaliation Standards Manual Amended March 3p15

The analysis should Compute flow rates and velocities (for the overbank flood contro|
storms) downstream to the location of the 109 rule for pre-developed conditions ang
Proposed conditions both with and without detention facility(ies). If flow rates and
velocities (for Qp).with the Proposed detention facility increase by less than 5% from the
pre-developed condition, and no existing structures are impacted, then no additiona|
analysis is necessary. If the flow rates and velocities increase by more than 5%, then
the designer must redesign the detention structure, evaluate the effects of no detention
structure, or propose corrective-actions to the impacted downstream areas. Additiong|
investigations may be required by the approving agency on a case-by-case basjs
depending on the magnitude of the project, the sensitivity of the receiving water
resource, or other issues such as past drainage or flooding complaints.

groundwater recharge (Rey), wate_r'quality control (WQy), or stream channel protection
requirements (CP,). :

A typical downstream analysis will require g hydrologic investigation of the disturbed
area draining to a proposed detention facility and of the contributory watershed to the
location of the 10% rule for the 10- and 100-year, 24-hour Type Ill storms. The
approving agency may also request analysis of the 1-year; 24-hour Type Il stormon a
case-by-case basis. A hydraulic analysis of the stream channel below the facility to the
location of the 10% rule will also be necessary (e.g., a HECRAS water surface profile
analysis). Depending on the magnitude of the impact and the specific conditions of the
analysis, additional information and data may be necessary such as collecting field run
fopography, establishing building elevations and culvert sizes or investigating specific

drainage concerns or complaints.

bTable 3-8 Summary of Stormwater Treatment Practice Criteria

Post-
o o Development
Criteria De;crlptlon Storm

Magnitude
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