Volume 3, Chapter-3 - Calculating the WQCV and Volume Reduction

Users’ Guidance:

If a UDFCD Section number in this chapter #&ipped:
It was adopted as is; please refer to that Seatitime correspondingUDFCD Manual, Volume,
Chapter andection.

If a UDFCD Section number in this chapter iamended or a hew COFC Section in this
Chapter is added
It is listed below; please refer to it ithis document

If a UDFCD Section in this chapter isleletedthenit wasnot adopted by the City of Fort Collins;
The deleted UDFC3ection number will beidentified as deletedn the text below

(1) Section 1.0is amended to read as follows:

1.0 Introduction

This chapter presents the hydrologic basis andiledions for the Water Quality Capture Volume
(“WQCV") and discusses the benefits of attenuatinig volume. This chapter also describes
various methods for quantifying volume reductionewhusing LID practices. Use of these
methods should begin during the planning phaseifeliminary sizing and development of the
site layout. The calculations and procedures is tifiapter allow the engineer to determine
effective impervious area, calculate the WQCV, amate accurately quantify potential volume
reduction benefits of BMPs.

(2) Section 2.4is deleted in its entirety.
(3) Section4.2is amended to read as follows:
4.2 Watershed-Level Volume Reduction Methd@or a given value of total

imperviousness, and depending on overall site impesness and typical development patterns
there are two levels of LID implementation:

(a) Level 1 The primary intent is to direct the runoff from impious surfaces to flow
over grass-covered areas and/or permeable pavearghtto provide sufficient travel
time to facilitate the removal of suspended sobdfore runoff leaves the site, enters a
curb and gutter system, or enters another stornnwatkection system. Thus, at Level 1,
to the extent practical, impervious surfaces agihed to drain over grass buffer strips
or other pervious surfaces before reaching a statewconveyance system.

(b) Level 2 As an enhancement to Level 1, Level 2 replacéd street curb and gutter
systems with no curb or slotted curbing, low-vetparass-lined swales and pervious
street shoulders, including pervious rock-lined IewaConveyance systems and storm
sewer inlets will still be needed to collect runaff downstream intersections and
crossings where stormwater flow rates exceed tpaaity of the swales. Small culverts
will be needed at street crossings and at indiVidrigeways until inlets are provided to
convey the flow to storm sewer. The primary differe between Levels 1 and 2 is that



for Level 2, a pervious conveyance system (i.eales) is provided rather than storm
sewer. Disconnection of roof drains and otherdotl impervious areas is essentially the
same for both Levels 1 and 2.

Figure 3-7 and Figure 3-8 can be used to estinfétetive imperviousness for Level 1
and Level 2. Because rainfall intensity varies wittturn interval, the effective
imperviousness also varies, as demonstrated bgdparate curves for the 2-, 10- and
100-year return intervals (see Figure 3-7 and Ei@B). The effective imperviousness
determined from Figure 3-7 and Figure 3-8 can hedl s input for calculation of the
WQCV, as the basis for looking up runoff coeffidedbased on imperviousness in the
Runoff chapter in Volume 1. Figure 3-7 and Figur8 are intended for use at the
planning level when specifics of the developmerttitgpas are not yet well established.

It is notable that the reductions in effective impeusness shown in Figure 3-7 and
Figure 3-8 are relatively modest, ranging froniditio no benefit for large events up to
approximately 12% for Level 2 for a total impervsmess of roughly 50% (reduced to
about 38% for the 2-year eventWhen site-specific disconnected areas, receiving
pervious areas, flow paths, and other design detaéd available, the site-level methods
in Section 4.3 can be used to better quantify veluaduction, and results will typically
show greater reductions in effective imperviousresaggressive LID implementation.
Even so, it is unlikely that conveyance-based BidiBae will provide adequate pollutant
removal and volume reduction for most project si@sd a storage-based BMP (i.e.,
WQCYV) will also be required.

(4) Section4.3.1is amended to read as follows:

4.3.1 SWMM Modeling Using Cascading Planes

Because of complexities of modeling LID and othdtf using SWMM, the cascading
planes alternative for site-level volume reductamalysis is recommended only for
experienced users. The following guidance for cganee- and storage-based modeling
must be followed:
(a) Each sub-watershed should be conceptualizeghasvn in Figure 3-6. Two
approaches can be used in SWMM to achieve this:
* Create two SWMM sub-catchments for each sub-watelisbne with UIA
100% routed to RPA and the other with DCIA and Sidependently routed
to the outlet, or
» Use a single SWMM sub-catchment to represent thenstershed and use
the SWMM internal routing option to differentiatettveen DCIA and UIA.
This option should only be used when a large poribthe pervious area on
a site is RPA and there is very little SPA since ititernal routing does not
have the ability to differentiate between SPA ardAR(i.e., the UIA is
routed to the entire pervious area, potentially resemating infiltration
losses).
(b) Once the sub-watershed is set up to represéntCIA, RPA and SPA in SWMM,
the rainfall distribution should be directly ingotSWMM.
(c) Parameters for infiltration, depression storagel other input parameters must be
selected in accordance with the guidance in theoR@hapter ,Volume 1 - Chapter 5, of
this Manual.
(d) For storage-based BMPs, there are two optionsepresenting the WQCV:
i. The pervious area depression storage valueh®rRPA can be increased to
represent the WQCV. This approach is generallyiegiple to storage-based BMPs
that promote infiltration such as rain gardenspmable pavement systems with



storage or sand filters. This adjustment shouldh®tised when a storage-based
BMP has a well-defined outlet and a stage-storagghdrge relationship that can
be entered into SWMM.
ii. The WQCV can be modeled as a storage unit aithoutlet in SWMM. This
option is preferred for storage-based BMPs with|vadfined stage-storage-
discharge relationships such as extended detelndisins.
These guidelines are applicable for EPA SWMM Vearst0.018 and earlier versions
going back to EPA SWMM Version 5.0. EPA is currgritbveloping a version of EPA
SWMM with enhanced LID modeling capabilities. Thianual will be updated as
newer SWMM modeling capabilities are developed adhapted.

(5) Sction 4.4 is deleted in its entirety.



