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FIGURE III.A-3G9 – HEC-RAS CROSS SECTIONS PGC 136 & 134 (Pre- and Post-Project Modified)  
Pleasant Grove Creek Onsite, From Upstream to Downstream… Looking Downstream 

(Black/.grey are existing conditions: Magenta = Proposed Conditions) 
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FIGURE III.A-3G10 – HEC-RAS CROSS SECTIONS PGC 132 & 130 (Pre- and Post-Project Modified)  
Pleasant Grove Creek Onsite, From Upstream to Downstream… Looking Downstream 

(Black/.grey are existing conditions: Magenta = Proposed Conditions) 
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FIGURE III.A-3G11 – HEC-RAS CROSS SECTIONS PGC 128 & 126 (Pre- and Post-Project Modified)  
Pleasant Grove Creek Onsite, From Upstream to Downstream… Looking Downstream 

(Black/.grey are existing conditions: Magenta = Proposed Conditions) 
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FIGURE III.A-3G12 – HEC-RAS CROSS SECTIONS PGC 124 & 122 (Pre- and Post-Project Modified)  
Pleasant Grove Creek Onsite, From Upstream to Downstream… Looking Downstream 

(Black/.grey are existing conditions: Magenta = Proposed Conditions) 
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FIGURE III.A-3G13 – HEC-RAS CROSS SECTIONS PGC 120 & 118 (Pre- and Post-Project Modified)  
Pleasant Grove Creek Onsite, From Upstream to Downstream… Looking Downstream 

(Black/.grey are existing conditions: Magenta = Proposed Conditions) 

 

 



Creekview Specific Plan (CSP) Drainage and Stormwater Master Plan                                                                Page 58 of 93 
 

         Civil Engineering Solutions , Inc.                       December 13, 2010 

FIGURE III.A-3G14 – HEC-RAS CROSS SECTIONS PGC 116 & 114 (Pre- and Post-Project Modified)  
Pleasant Grove Creek Onsite, From Upstream to Downstream… Looking Downstream 

(Black/.grey are existing conditions: Magenta = Proposed Conditions) 
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FIGURE III.A-3G15 – HEC-RAS CROSS SECTIONS PGC 112 & 110 (Pre- and Post-Project Modified)  
Pleasant Grove Creek Onsite, From Upstream to Downstream… Looking Downstream 

(Black/.grey are existing conditions: Magenta = Proposed Conditions) 
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FIGURE III.A-3G16 – HEC-RAS CROSS SECTIONS PGC 108 & 106 (Pre- and Post-Project Modified)  
Pleasant Grove Creek Onsite, From Upstream to Downstream… Looking Downstream 

(Black/.grey are existing conditions: Magenta = Proposed Conditions) 
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FIGURE III.A-3G17 – HEC-RAS CROSS SECTIONS PGC 104 & 102 (Pre- and Post-Project Modified)  
Pleasant Grove Creek Onsite, From Upstream to Downstream… Looking Downstream 

(Black/.grey are existing conditions: Magenta = Proposed Conditions) 
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FIGURE III.A-3G18 – HEC-RAS CROSS SECTIONS PGC 100 (Pre- and Post-Project Modified)  
Pleasant Grove Creek Onsite, From Upstream to Downstream… Looking Downstream 

(Black/.grey are existing conditions: Magenta = Proposed Conditions) 
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FIGURE III.A-3H1 – HEC-RAS CROSS SECTIONS UNIVERSITY CR 48 & 47 (Pre- and Post-Project Modified)  
Pleasant Grove Creek Onsite, From Upstream to Downstream… Looking Downstream 

(Black/.grey are existing conditions: Magenta = Proposed Conditions) 
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FIGURE III.A-3H2 – HEC-RAS CROSS SECTIONS UNIVERSITY CR 46 & 45 (Pre- and Post-Project Modified)  

Pleasant Grove Creek Onsite, From Upstream to Downstream… Looking Downstream 
(Black/.grey are existing conditions: Magenta = Proposed Conditions) 
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FIGURE III.A-3H3 – HEC-RAS CROSS SECTIONS UNIVERSITY CR 44 & 43 (Pre- and Post-Project Modified)  
Pleasant Grove Creek Onsite, From Upstream to Downstream… Looking Downstream 

(Black/.grey are existing conditions: Magenta = Proposed Conditions) 
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FIGURE III.A-3H4 – HEC-RAS CROSS SECTIONS UNIVERSITY CR 42 & 41 (Pre- and Post-Project Modified)  
Pleasant Grove Creek Onsite, From Upstream to Downstream… Looking Downstream 

(Black/.grey are existing conditions: Magenta = Proposed Conditions) 
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FIGURE III.A-3H5 – HEC-RAS CROSS SECTIONS UNIVERSITY CR 40 & 39 (Pre- and Post-Project Modified)  
Pleasant Grove Creek Onsite, From Upstream to Downstream… Looking Downstream 

(Black/.grey are existing conditions: Magenta = Proposed Conditions) 

0 500 1000 1500 2000 2500
70

75

80

85

90

PGC_City_Basis_Condition3       Plan:     1) 100Y24HCityEX        2) post-interim    
   RS = 40  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS Max WS - post-interim

WS Max WS - 100Y24HCity EX

- post-interim

Ground - post-interim

Bank Sta - post-interim

- 100Y24HCity EX

Ground - 100Y24HCity EX

Bank Sta - 100Y24HCity EX

 

0 500 1000 1500 2000 2500
70

75

80

85

90

PGC_City_Basis_Condition3       Plan:     1) 100Y24HCityEX        2) post-interim    
   RS = 39  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS Max WS - post-interim

WS Max WS - 100Y24HCityEX

- post-interim

Ground - post-interim

Ineff - post-interim

Bank Sta - post-interim

- 100Y24HCityEX

Ground - 100Y24HCityEX

Ineff - 100Y24HCityEX

Bank Sta - 100Y24HCityEX

 
 

 
 



Creekview Specific Plan (CSP) Drainage and Stormwater Master Plan                                                                Page 68 of 93 
 

         Civil Engineering Solutions , Inc.                       December 13, 2010 

 
 FIGURE III.1 – DFIRM (DRAFT 2010) 
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III.B Storm Drain System: 
 
A preliminary storm drainage system is shown on Exhibit SD-1.  This system has been analyzed 
using the CS-DRAINAGE STUDIO software program.  The optimized pipe sizing is provided in 
the summary calculations provided in Appendix G for the 10-year and 100-year storm events.  
The pipes have been sized for one foot of freeboard below manhole and drain inlet rim elevations 
in the 10-year event.   
 
At Arterial and major collector streets, flood waters are not allowed to encroach into vehicle 
lanes during the 100-year event.  Storm drain pipes have been sized to convey the 100-year flow 
without surface flow.   
 
Preliminary site grading was used to establish manhole rim elevations as shown on the exhibit.  
These grades were also used to model surface flow channels. For both the 10-year and 100-year 
events, downstream floodplain elevations were specified per the post-project unmitigated 
floodplain analysis (see Exhibit FP-3), as the downstream “known water surface elevations”.   
 
The storm drainage pipes discharge at several locations into the Pleasant Grove Creek corridors.  
Generally, vegetated swales are proposed at these discharge locations.  The length of each swale 
would be based on the storm water quality contact time calculations identified in appendix H.  
 
When the project reaches the point in processing at which the City is reviewing plan documents, 
a final Master Drainage Plan will be required which updates this plan for the final planned 
improvements.  In addition, a detailed analysis of the proposed permanent and construction 
activities Best Management Practices shall be included either in the Final Master Drainage Plan, 
or as a separate “Water Quality BMP Plan”.   The BMP Plan shall identify expected pollutants, 
the expected activities, the effectiveness of the proposed BMPs and the maintenance plans for 
the BMP improvements. 
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IV.   Water Quality: 

The Creekview Specific Plan project would install improvements that comply with the City of 
Roseville’s Stormwater Quality criteria.  The City of Roseville is a Phase II community and has 
developed, jointly with the regions Phase I communities, the “Stormwater Quality Design 
Manual for the Sacramento and South Placer Regions”(SQDM).  This document was adopted by 
the City of Roseville on July 18, 2007. 

The State Water Quality Control Board is beginning to draft new requirements for storm water 
management permits administered under the Nationwide Pollution Discharge Elimination 
System (NPDES) regulations.  At the time the Creekview Specific Plan is constructed it is 
anticipated that the NPDES permit will include requirements that hydrograph modification 
impacts be addressed.  The DSMP includes a section addressing the potential hydrograph 
modification impacts of the Creekview Specific Plan, and the net impacts of the project with the 
proposed mitigation measures. 
 
IV.A Stormwater Management During Construction Activities  
 
The release of on-site stormwater runoff during Construction activities is regulated by the State 
General Construction Permit issued by the Regional Water Quality Control Board for all 
commercial and residential construction sites greater than one acre.  The General Construction 
permit requires that a Storm Water Pollution Prevention Plan (SWPPP) be developed and 
implemented to  prevent the transport of pollution and sediments from the site by runoff. 
 
The SWPPP identifies the Best Management Practices (BMPs) that will be implemented during 
the construction process.  Erosion and sediment control BMPs typically include such things as 
applying straw mulch to disturbed areas, the use of fiber rolls and silt fences, sedimentation 
basins, drain inlet protection, stabilized construction accesses, and construction equipment fuel 
and maintenance requirements.  The final sizing and selection of BMPs will consider 
requirements specific to the Pleasant Grove Creek watershed and proposed construction 
activities. 

A Stormwater Pollution Prevention Plan  (SWPPP) will be required to describe the BMPs which 
will be used to prevent erosion and to clean site discharge waters before entering State Waters.  
A permit with the Central Valley Regional Water Quality Control Board of the State of 
California will be obtained for the proposed construction activities.  If construction occurs during 
the wet season, additional winterization improvements will be required to stabilize the disturbed 
areas of the site, prevent erosion, and clean discharge waters.  All construction related BMP 
improvements must comply with the “NPDES General Permit for Storm Water Discharges 
Associated with Construction Activities, NPDES No. CAS000002, Order No. 99-08DWQ”.   
 
IV.B Post Construction Stormwater Management 
 
Post construction stormwater management is intended to treat in perpetuity the urban runoff 
generated on-site.  The BMP techniques within the CSP area will reduce and/or eliminate the 
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pollutants from the urban stormwater runoff and prevent the contamination of receiving waters.  
Creekview will work with the then current permit criteria applicable at the time of development 
and in conformance with the City of Roseville Improvement Standards, the City’s Stormwater 
Quality Design Manual, the Placer County Flood Control Agency’s Stormwater Management 
Manual, the open space preserve Operations and Maintenance (O&M) Plan, to design and 
address post construction stormwater treatment. 
 
Post construction stormwater treatment is composed of three general elements: source control, 
runoff reduction and treatment of runoff.  All three elements will be used in the Creekview 
stormwater management plan.  The basic practice of source control is to minimize the potential 
for constituents to enter runoff at the source.  An example of a source control BMP would be 
stamping of drainage inlets to inform residents that waters flow to the Creeks.   
 
The tool the project will employ towards the goal of runoff reduction, is the use of Low Impact 
Development(LID) measures.  Implementation of LID includes the construction of decentralized 
small scale improvements that provide for local infiltration and treatment opportunities that 
reduce the quantity of runoff which enters the storm drain systems during a rainfall event.  LID 
will be implemented to offset runoff increases that occur when development converts native 
ground to impervious cover.   
 
Additional Treatment control BMPs will be located at the end of the pipe and provide further 
treatment of the stormwater before it enters into the natural creek system, including: 
 

• Grassy swales; and, 
• Structural BMPs 

The final selection of Best Management Practices (BMPs) shall consider requirements specific to 
the Pleasant Grove Creek watershed.  
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IV.C  Low Impact Development Measures 

Low impact development (LID) is an approach to stormwater management that emphasizes the 
use of small-scale, natural, constructed and proprietary drainage features integrated throughout a 
development site.  The intent of LID measures is to slow, clean, infiltrate and evapo-transpire 
runoff, to reduce the quantity of urban runoff entering the storm drain systems.  The added 
opportunities for infiltration offered by the use of LID can add water to local aquifers, increasing 
water reuse.  It is a sustainable practice that benefits water quality protection, stream stability and 
can contribute to water supply.  Unlike traditional storm water management, which collects and 
conveys storm water runoff through storm drains, pipes, or other conveyances to a centralized 
storm water facility, LID within Creekview will use site design elements to minimize changes to 
the site’s pre-development runoff rates and volumes.  Creekview’s LID  elements will assist with 
the goal of optimizing to the site’s predevelopment hydrology by using design techniques that 
infiltrate, filter, store, evaporate, and detain runoff close to where it originates. 

Key principles of low impact development include: 

• Decentralize and manage urban runoff to integrate storm water management throughout the 
watershed 

• Preserve the ecosystem’s natural hydrological functions and cycles. 

• Account for a site’s topographic features in its design. 

• Reduce directly connected impervious surfaces to slow runoff and provide additional 
infiltration opportunities.  

• Reduce impervious ground cover and maximize infiltration on-site. 

It is also likely that the State Water Resources Control Board will adopt a new General 
Construction Permit before this project starts construction.  Part of that permit addresses 
requirements for  the use of permanent LID measures to mitigate runoff volume increases from 
development for the 85th percentile runoff event.  The currently anticipated guidelines of the 
permit are presented at: 

http://www.swrcb.ca.gov/water_issues/programs/stormwater/constpermits.shtml 

The “Stormwater Quality Design Manual for the Sacramento and South Placer Regions” 
(SWDM), adopted by the City of Roseville, also specifies criteria for the design and analysis of 
LID measures for use in the City of Roseville. Computation methods are very similar for this 
manual as those presented in the final construction permit implemented July 1, 2010, however, 
the construction permit computational methodology generates slightly lower volume reductions 
from some individual measures, and offers computational criteria for a greater diversity of LID 
measures, and therefore has been used for the LID calculations included with this project.  The 
CSP will have to meet the design guidelines specified in the SWDM, and it is very likely that the 
project will also have to meet the guidelines of the General Permit.  The Post-construction  LID 
worksheets from Appendix 4_1 of the Draft General Permit #2 are used herein to estimate these 
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factors. 
 
IV.C.1 Volume Reductions from LID measures:   

LID measures provide treatment opportunities at or near the source of the runoff, and can 
substantially reduce the amount of treatment required.  The Creekview Specific Plan will 
incorporate the use of LID throughout the development areas, and herein prescribes certain 
minimum Required Volume Reductions (RVR) attributed to LID performance within each land 
use as shown in Table IV.C.1A.  The amount listed in TABLE IV.C.1A are minimum thresholds 
required for each outfall location throughout the project, and the achievement of higher RVR 
through the use of LID measures is encouraged if possible.  The values indicated in TABLE 
IV.C.1A represent the amount of LID which will be applied to all product types expected for 
each of  the land use types shown below. 

 
  TABLE IV.C.1A – LID Required Volume Reductions (RVR) 

Land Use Type: LID 85th Percentile Event Volume 
Reduction from all measures except 

Vegetated Swales 

Low Density Residential (LDR) 80.5% 

Medium Density 
Residential(MDR) 

78.6% 

High Density Residential (HDR) 70.8% 

Commercial  74.2% 

Park 100% 

Public/Quasi Public 81.6% 

Roadway 71.4% 

Additional project design elements within the open space areas will also provide hydrograph 
modification benefits.  The created wetland elements will provide additional floodplain storage 
capacity which is factored into the project hydrology analysis.  The created wetlands also 
provide LID and treatment potential which has not been factored into the project mitigation, 
which include: added infiltration opportunities,  evapo-transpiration opportunities, nutrient 
uptake, biological filtering, and stream buffers. 

Examples of LID measures which may be used in this project are described in TABLE IV.C.1B.  
This is only a partial list of the types of measures which may be selected.   
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TABLE IV.C.1B – Applicable LID Measures By Development Type: 
LID Measure 
Descriptions 

Benefits Description Development Land Use Type which is 
applicable to LID Measure 

Disconnected roof 
drains 

Water running off of the impervious roof system is 
treated by biological filtration, and the runoff 
gains an opportunity to partially infiltrate. 

Low Density Residential 
Medium Density Residential 

High Density Residential 
Commercial, Public/Quasi Public, Parks 

* Pervious or partially 
paved driveways & 
Porous pavement 
areas, and soil 
confinement 

Pavement alternatives offer the opportunity for 
partial or complete infiltration of runoff.  

Low Density Residential 
Medium Density Residential 

High Density Residential 
Commercial, Public/Quasi Public, Park 

Roadway 
Separated sidewalks & 
Pavement 
Disconnection and 
eliminated pavement 
 

Runoff from the impervious sidewalk, driveway, 
and pavement  areas can be treated and infiltrated 
in landscape areas before entering the gutter pan 
and storm drain systems.  (including residential 
walkways) In some areas of the development, un-
necessary pavement may also be eliminated for 
stormwater benefit. 

Low Density Residential 
Medium Density Residential 

High Density Residential 
Commercial, Public/Quasi Public, Park 

Roadway 

Tree Planting and 
Canopy Preservation 

The creation and preservation of tree canopy 
reduces the rate and amount of total runoff which 
enters the storm drain systems. 

Low Density Residential 
Medium Density Residential 

High Density Residential 
Commercial, Public/Quasi Public, Park 

Roadway 
Soil amendments in 
landscaped areas and 
Storm water planters. 

The addition of organic material to impervious 
soils can add voids which can absorb runoff 
preventing it from entering storm drain systems. In 
residential areas, this may include amending a 
landscape strip adjacent to the street or pavement 
areas where large amounts of runoff can be 
intercepted from the lots.  In commercial areas this 
is likely to be limited to stormwater planter areas.  
At roadways this will be used where roadway 
flows are diverted into the landscape areas. 

Low Density Residential 
Medium Density Residential 

High Density Residential 
Commercial, Public/Quasi Public, Park 

Roadway 

Stream Buffer Sheet flows can be discharged into the stream 
corridors (at the surface overbank) directly 
providing significant treatment and infiltration 
opportunity prior to entering the streams. 

High Density Residential ** 
Commercial ** 

Park 
Public/Quasi Public ** 

Vegetated Swales *** Discharge of runoff into vegetated swales 
provides additional treatment in the in the 
treatment train, and opportunities for additional 
infiltration of runoff waters 

Required at all storm drain outlet 
locations. 

Stormwater Retention These measures remove stormwater from the 
system, and trap constituents at the stormwater 
retention location such that it is not discharged. 

Not currently anticipated within this plan 
area, however, with appropriate 

supporting documentation could be used 
in individual projects to achieve the RVR 

criteria. 
* The use of pervious pavement and other infiltration oriented paving systems are dependant on infiltration capacity 
of the underlying soils, and may not be used everywhere.  Geotechnical investigations are necessary to support the 
use of these systems.  ** Opportunities for the use of this measure and land use combination are extremely limited 
within the Specific Plan. *** Because infiltration potential of this measure is not directly computable without 
geotechnical investigations, this measure is not applicable in this plan towards the RVR criteria, however, this 
element is required at all storm drainage outfall locations to make up the shortfall of the RVR to the 100% criteria of 
the “Appendix 2 - Post-Construction Water Balance Performance Standard”. 
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TABLE IV.C.1C demonstrates an alternative for the quantity of individual LID measures needed 
to obtain each land uses RVR standard for this Specific Plan, using the Appendix 2 - Post-
Construction Water Balance Performance Standard.  Individual projects are not required to use these 
alternative measures and quantities exactly, and can change the selected measures by providing 
computations for alternate selections meeting the RVR’s established for this Specific Plan.  It 
will be required with the submittal of design plans and specifications that calculations supporting 
the achievement of the minimum RVR will be submitted for each outfall of the Specific Plan.  
Attachment F worksheets supporting the RVR’s for sample development areas of each type are 
provided in Appendix H. 

 
TABLE IV.C.1C – Alternative LID Use to Achieve Minimum RVR 

Land 
Use 
Type 

Disconnected 
roof drains 

 

Pervious or 
partially 

paved 
driveways 

& 
Porous 

pavement 
areas, and 

soil 
confinement 

Separated 
sidewalks, 
Pavement 

Disconnection, 
and 

eliminated 
impervious 

paving areas 
(including 
sidewalks) 

 

Tree 
Planting 

and Canopy 
Preservation 

*** 

Soil 
amendments 

in 
landscaped 

areas & 
Planters 

(est. acreage 
of 

amendments 
per 100 
acres of 

dev.) 

Stream 
Buffer 

Vegetated 
Swales 

Required 
Volume 

Reduction

(RVR) 

**** 

LDR * 95% - 8% 3 per lot 1.5 ac. - ** 80.5% 

MDR * 80% - 8% 1 per lot 1.5 ac. - ** 78.6% 

HDR * 50% - 15% 1 per unit 1.5 ac. - ** 70.8% 

COM * 50% - 15% 20 per acre 2.0 ac. - ** 74.2% 

PARK * 50% - 20% 5 per acre 0.5 ac. 10% ** 100% 

PQP * 50% - 20% 10 per acre 1.5 ac. - ** 81.6% 

ROAD - - 50% 10 per acre 1.0 ac. - ** 71.4% 
* Disconnected Roof Drains will likely be implemented 100% for developments that use this measure, however 
some development product types are incompatible with this measure, and post construction adjustments to these 
systems do sometimes occur.  For these reasons, the project wide average assumed usage of this measure has been 
reduced to the amount shown.  ** Vegetated Swales will be used at each outfall and the minimum design will be per 
the width and length needed to generate a RVR of 100% for each outfall location per Appendix 4 criteria. *** Tree 
planting is assumed to be 50% evergreen and 50% deciduous in this example.  **** Extensive LID practices are 
proposed in lieu of Structural BMP Treatment Requirement in City Standards, and Structural BMP’s will not be 
provided at/near storm drain outfall locations with this project. 
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IV.C.2 End of Pipe Treatment:   

The schematic Post-Project Drainage Systems Map is shown in Exhibits SD-1.  The maps 
identify storm drain outfall locations.  Treatment Facilities (BMPs) will be required upstream of 
discharge to Pleasant Grove Creek or any other Regulated Water of the State such as wetlands.  
Based on the plan shown in SD-1, treatment consisting of a section of Vegetated Swale will be 
the most common form of outfall BMP.  The minimum design length of Vegetated grassy swale 
will be computed as the minimum length needed to achieve an RVR of 100%.  When space 
constraints prevent the construction of a 100% RVR vegetated swale, , a supplemental treatment 
BMP will be used in combination with the swale to achieve 100% treatment per the City’s 
requirements, assuming LID is ineffective. 

The optimum design length of Vegetated grassy swale and the associated calculations are 
provided in TABLE IV.C.2A.  The design lengths represented in this table assume complete 
treatment via the Vegetated Grassy Swale, as if LID and source control measures were 
ineffective. 

To comply with the requirements of the local Mosquito/Vector Abatement District, all BMP’s 
will be required to be designed to discharge all waters within 96-hours of the completion of 
runoff from a storm event.  All graded areas must drain so that no standing water could 
accumulate for more than 96-hours within water quality facilities. 

Information regarding the storm drain watershed areas tributary to each outfall location are 
included in exhibit SD-1. 
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TABLE IV.C.2A – BMP SIZING AT OUTFALLS – Non Reduced for LID 

  

 

 
TABLE IV.C.2B – MINIMUM VEGETATED SWALE SIZING AT OUTFALLS for 

RVR=100 in LID 

 

* Vegetated Swales built to this minimum length complete the RVR to 100% for LID, but do not complete the total 
treatment requirements of the project, and additional BMP’s will be required to obtain the treatment objectives. 



Creekview Specific Plan (CSP) Drainage and Stormwater Master Plan                                                                Page 78 of 93 
 

         Civil Engineering Solutions , Inc.                       December 13, 2010 

IV.D.1 Hydrograph Modification Benefits from LID:  

The development of the Specific Plan has the potential to modify the hydrologic response for 
given storm recurrences within the Pleasant Grove Creek Watershed.  It is commonly understood 
that development generally increases runoff volume and peak flows by increasing the amount of 
impervious areas within the watershed and by reducing the amount of time over which runoff 
occurs. 

Streams naturally migrate and evolve.  Migration is the progression of the stream meanders in a 
downstream direction.  Migration can naturally occur over short time periods or long geological 
periods, depending on stream factors such as soil types, amount of and type of vegetation 
present, hydrologic conditions and land use conditions. Evolution is the modification of the 
stream type or classification, into another stream type or classification.  Evolution naturally 
occurs in streams over long geological periods. Modifications to the hydrologic response of a 
watershed has the potential in some watersheds to result in downstream modifications to the 
stream, referred to as an evolutionary response. An evolutionary response can result in 
considerable additional sediment load within a stream corridor, and ultimately can result in the 
degradation of water quality, environmental resources, recreational resources, and navigable 
resources. 

The City of Roseville regulates stormwater discharge in compliance with the U.S. Environmental 
Protection Agency National Pollutant Discharge Elimination System (NPDES) MS4 permit. 
Pursuant to this permit, the City requires new projects to mitigate stormwater quality impacts to 
the “Maximum Extent Practicable”.  The CSP project has reviewed the potential for hydrograph 
modification, resulting from the proposed development measures and has incorporated 
mitigation measures which will reduce the potential as follows: 

• The project will incorporate the use of extensive Low Impact Development measures to 
reduce runoff impacts at the source of runoff from impervious surfaces. 

• The project has developed a peak flow mitigation plan within the creek corridors which will 
provide attenuation (for the development impacts to peak flow rates) for all storm events 
from 10% of the peak 2-year to the 100-year event when combined with the reductions in 
runoff from the use of LID. 

 
IV.D.2 Peak Flow Response: 

In figure IV.D.2A we have plotted peak flow responses at the combination of the project 
boundary flow points, where all project flows are included,  for the Pre-Project and Post-Project 
Mitigated with LID scenarios.  The response for the following events is compared in the graph: 
10% of 2-year, 50% of 2-year, 2-year, 5-year, 10-year, 25-year, 50-year, 100-year, 200-year and 
500-year.  The graph demonstrates that peak flow increases from the project area  will not occur 
and are fully mitigated for the full range of events, by the proposed project mitigation plan. 
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FIGURE IV.D.2A – Peak Flowrate Comparisons At Project Boundary 

Comparison of Peak Flows (Combined Project Boundary)
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IV.D.3 Volumetric Response: 

Figure IV.D.3A – plots the comparison of the resulting runoff hydrograph volumes at the same 
location, just downstream of the confluence of Pleasant Grove Creek and University Creek.  The 
plot shows that runoff volume for the 24-hour event are reduced in the post project analysis. 
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FIGURE IV.D.3A – Comparison of Pre-project and Post-project Runoff Volumes (24-
hour) 

Comparison of Runoff Volume (Combined Project Boundary)
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IV.D.4 Hydrograph Characteristics: 

 
TABLE IV.D.4A: HYDROGRAPH CHARACTERISTICS AT PROJECT DISCHARGE 

  
36-hour Runoff 

Volume (AF) 
Peak Flow (CFS) Event 

PRE- POST 
MIT 
LID 

PRE- POST 
MIT LID 

 
500-YEAR 6651 6522 8090 8029 
200-YEAR 5509 5395 6761 6738 
100-YEAR 4879 4776 5901 5881 
50-YEAR 4198 4130 4939 4938 
25-YEAR 3544 3441 3966 3984 
10-YEAR 2725 2625 2856 2807 
5-YEAR 2101 2010 2025 1940 
2-YEAR 1423 1354 1188 1204 
50% of 2-YEAR 762 694 621 650 
10% of 2-YEAR 236 158 414 481 
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It is important to note that the mitigated with LID hydrograph is similar in overall timing and 
demonstrates a reduction in peak flow rate.  The Future, Fully Developed, without mitigation 
hydrograph demonstrates an accelerated timing in the 2-year event, and a substantial increase in 
both peak flow and volume, which is summarized in TABLE IV.D.4A. 
 
IV.D.5 Hydrograph “Flow Duration”: 
 
The duration of flow of certain flow rates over time will change the sediment load requirements 
of the channel.  Traditionally, “Flow Duration analysis” involves preparing some continuous 
simulation models for the alternative project conditions, and running 30-years of gage records 
through the simulation, and compiling and comparing the results of flow exceedance verses time. 
Similarly we can use design events to chart the relative impact of the project.  To do this, the 
hydrographs for the various project scenarios and design events are measured to determine the 
duration of exceedance of certain flow rates.  For this analysis we selected flow rates of: 
 
 Flow Rates for Flow Duration Analysis              Design Events Studied 
  90 cfs       10% of the 2-year 
  100 cfs       50% of the 2-year 
  200 cfs       2-year 
  300 cfs       5-year 
  400 cfs       10-year  
  500 cfs       25-year  
  750 cfs       50-year 
  1000 cfs       100-year 
  2000 cfs       200-year 
  3000 cfs       500-year 
  4000 cfs 
  5000 cfs 

6000 cfs 
 
Data was assembled for comparison of the Pre-project conditions, Post-project conditions with 
mitigation and LID.  Flows are compared at the confluence point of Pleasant Grove Creek and 
University Creek where all project flows are combined with the other creek flows. Figure III.C.4 
shows the comparison of these scenarios for flow duration where a log scale is used on the 
duration axis.  The Duration Axis plots the total summation of duration for which flowrates are 
exceeded for the analyzed events for a normalized 100-year period.  
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Figure IV.D.5A – Flow-Duration Relative Comparison (logarithmic) 
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Figure IV.D.5A shows that the project with LID and mitigation is expected to lessen or equal the 
flow duration amounts from the pre-project for all flows less than 3,000 cfs. 
 
Figure IV.D.5B shows the same correlation but on a non-logarithmic scale.  On this figure it is 
easy to see the substantial relative benefits for the smaller and more frequently occurring flow 
rates, that the project with mitigation would have.  The duration impacts for the higher flow rate 
events are not even visable on this scale. 
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Figure III.D.5B – Flow Duration Relative Comparison (non logarithmic) 
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Note: the above charts plot relative impacts for the storm events analyzed in this document.  Adding storm event 
frequencies to this analysis would make the curves smoother (less jagged), but would not alter the results of the 
relative comparisons demonstrated. 
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V. Volumetric Impacts: 

 
The Creekview Specific Plan drains via Pleasant Grove Creek.  Runoff from the CSP area 
ultimately drains to the Natomas Cross Canal before entering the Sacramento River.  The Cross 
Canal Watershed Study (CH2MHILL 1992-1994) identified that development within these 
watershed could make a flooding problem that exists within Sutter County, worse, by increasing 
the volume of runoff.  The City of Roseville has implemented a drainage fee to collect funds and 
to ultimately build a mitigation facility, currently planned at the Reason Farms site.  The Pleasant 
Grove Watershed Mitigation Fee recently established the parameters shown in Table V.A for 
development in Type D soils. 
 

TABLE V.A – VOLUMETRIC IMPACT RATES IN TYPE D SOILS 

 
 
The total computed impact of the CSP project is 44.2 acre feet of volumetric storage for a 8-day 
100-year event.  This impact will be mitigated at the City of Roseville’s  Reason Farms Facility, 
once it is constructed.   
 



Creekview Specific Plan (CSP) Drainage and Stormwater Master Plan                                                                Page 85 of 93 
 

         Civil Engineering Solutions , Inc.                       December 13, 2010 

 
VI. Sediment Transport and Weir Stability Analysis: 

 
This section discusses the potential sediment transport and weir stability issues related to the 
bypass channel design, and the analyses that have been performed for this project. 
 
VI.A Sediment Transport: 
 
A sediment transport analysis (PWA 2009) was prepared for Pleasant Grove Creek, the 
Creekview Bypass Channel, and the future extension of the bypass channel to the Reason Farms 
Retention Basin. is the sediment transport study is included in Appendix A.   
 
The bypass channel design presented in the DSMP is largely the same as the bypass channel 
design that was analyzed in the “CREEKVIEW DEVELOPMENT PLEASANT GROVE 
CREEK SEDIMENT TRANSPORT ANALYSIS OF: (1) THE CREEKVIEW BYPASS 
CHANNEL AND (2) BYPASS CHANNEL CONNECTION TO THE REASON FARMS 
RETENTION BASIN”, prepared by Phillip Williams and Associates, 12/15/2009 (“PWA 
2009”), except that a few design changes have been made to increase the stability of the existing 
separator berm between the bypass channel and Pleasant Grove Creek; Other changes would 
reduce the risk of changing the groundwater conditions around the existing PGC channel, and 
increase the longevity, durability and stability of the bypass channel.  In many cases the results 
presented in “PWA 2009” were used to guide these design modification which are summarized 
below: 
 

• Bypass Channel Invert:   the invert of the bypass channel was raised to an elevation 
several feet above the invert of the Pleasant Grove Creek channel, to avoid dewatering 
issues. 

• Meandering Low Flow Channel:  a low flow channel with a base width of 10 feet, depth 
of 1 foot and 4:1 side slopes was added to the bypass channel throughout the length of the 
channel.  The low flow channel will contain nuisance flows and small event rainfall, , and 
assist with controlling the amount of dense vegetation growth expected in the bypass 
channel.   The low flow channel will require regular maintenance to keep plant growth 
under control and to assure positive flows.   

• Double low flow channel and widened vegetation zone:  The low flow channel is split at 
weir flow exchange areas, such that one low flow channel approaches the toe of the weir.  
The area in-between the two low flow channels is assumed in the analysis to also include 
dense vegetation.  Dense vegetation will be allowed to grow in the low flow channels and 
the areas between the split low flow channels. Dense vegetation growth will assist in 
slowing of velocities passing over the flow exchange weirs, as well as isolating most of 
the sediment fallout within these areas.  These area’s will have to be maintained to 
remove any excessive sediment loads. 

• Flow Exchange Weirs:  5 flow exchange weirs have been added to the project design.  
The weirs will be slightly excavated (6 inches to 24 inches) into the existing berm which 
will separate the bypass channel from the main channel of Pleasant Grove Creek.  These 
areas will include provisions for erosion protection in the form of soft armor fabrics..  
These weirs are intended to isolate the highest velocity exchanges where erosion is most 
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likely to occur, between the bypass channel and Pleasant Grove Creek in order to prevent 
erosion of the separator berm.  There will be flow exchange along the entire length of the 
berm in high flow events, but the highest velocities will be concentrated at the weir 
locations, where armoring will be installed with the project.   

• Flow Isolation Berm:  Downstream of the CSP site, a berm will be constructed between 
the bypass channel and Pleasant Grove Creek which will eliminate the potential for flow 
exchange between the creek and the bypass channel. The flow isolation berm would 
extend through this reach to the flow return location approximately 2500 feet west of the 
project. 

 
The combined effect of these modifications is that depth of sediment deposition in PGC is likely 
to be reduced from the amounts shown in the PWA 2009 Sediment Transport Study. It is also 
likely that total sediment load to the CSP bypass channel will be reduced below the estimates 
presented in PWA 2009.   
 
For the purpose of evaluating the impact of the potential sediment accumulations in the bypass 
channel, an alternate version of the post-project analysis for the Future Fully Developed and 
unmitigated (FFDU) flow conditions was developed to include the sediment depths per Chapter 
3 of the “PWA 2009” study.  Locations of scour reported in the analysis were not modified for 
this sensitivity analysis.  The analysis basically includes 700 CY of deposited material near the 
upstream weir (approximately 35 feet wide x 2.5 feet deep by 200 feet of sediment is placed in 
the model) then approximately 300 CY of deposited material is inserted for each 100 feet of 
proposed weir (roughly 35 wide by 2.5 feet deep is added near the weir toe). An example of how 
the sediment was applied ot the cross sections as obstructed area is shown in FIGURE VI.A.1. 
 

FIGURE VI.A.1 – Example of Sediment Obstructed Area added to Cross Sections 
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FIGURE VI.A.2 – Profile Comparison for FFDU 100-year, with and without Sediment 
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Figure IV.A.2 – Compares the resulting water surface changes for the 100-year event FFDU 
analysis. At the upstream end of the bypass channel water surface elevations are increased by 
0.06 feet for the with sediment condition.  The sediment would also have the potential to change 
the flow split between the main channel and the bypass channel. The results show that the peak 
flow for this scenario in the 100-year event leaving the project in the bypass channel would be 
reduced by 4 cfs to 1421 cfs. 
 
 
VI.B Weir Stability Analysis: 
 
The construction of the Creekview Specific Plan Bypass Channel has the potential to impact the 
stability of the southwest bank of Pleasant Grove Creek through the project.  A 2-dimensional 
unsteady state analysis of Pleasant Grove Creek and the Bypass Channel was performed using 
the FLO-2D software.  A 25 foot grid sizing was selected to model the project detail fully. 
 
The software can identify flow direction and speed in two dimensions.  The results of this 
analysis for velocity distribution are plotted  for each weir location on figures VI.B.1 to VI.B.6. 
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FIGURE VI.B.1 – BYPASS CHANNEL SPLIT WEIR LOCATION VELOCITIES (100-

year Peak) 

  
FIGURE VI.B.2 – BYPASS CHANNEL WEIR LOCATION 2 VEL. (100-year Peak) 
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FIGURE VI.B.3 – BYPASS CHANNEL WEIR LOCATION 3 VEL. (100-year Peak) 

 
 

FIGURE VI.B.4 – BYPASS CHANNEL WEIR LOCATION 4 VEL. (100-year Peak) 
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FIGURE VI.B.5 – BYPASS CHANNEL WEIR LOCATION 5 VEL. (100-year Peak) 

 
FIGURE VI.B.6 – BYPASS CHANNEL RETURN WEIR LOCATION 2 VEL. (100-year 

Peak) 

 
 
 
 
(Once the FLO-2D analysis is stabilized, more discussion wil be placed here including references 
to 2D animations, the oversized exhibit, and the results of the analysis) 
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VII. Conclusions: 

 
The DSMP demonstrates that with implementation of the CSP project: 
 

• The project hydrology and hydraulics were evaluated for two potential regulatory 
hydrologic studies, The City Basis and the FEMA basis models. 

• Peak flows for the range of events studied will be slightly lower than those that would be 
expected without the CSP improvements at the project boundaries. 

• Flood elevations upstream of the CSP project will rreduce slightly (-.4 feet at Pleasant 
Grove Creek and 0 feet at University Creek), but this is within a range acceptable to the 
City and consistent with the City’s Floodplain Management Ordinance.   

• Flood elevations below the confluence of Pleasant Grove Creek would be unchanged by 
the project improvements. 

• Runoff volumes for the range of events studied would be reduced as a result of the 
proposed CSP LID measures. 

• The drainage elements of the project are designed to accommodate and mitigate for 
potential future increased stormwater permit requirements.  Advanced use of LID, and 
impacts to hydromodification are evaluated within the report.  

• The project will have an 8-day 100-year volumetric impact of 40.3 acre feet, and will be 
required to pay the Pleasant Grove Watershed Mitigation Fee. 
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APPENDICES 

 
APPENDIX A 

BYPASS CHANNEL SEDIMENT TRANSPORT ANALYSIS (PWA – 12/2009) 
 
 

APPENDIX B 
HEC-1 PRE-PROJECT INPUT FILE 

 
 

APPENDIX C 
HEC-1 POST-PROJECT 

 FUTURE FULLY DEVELOPED UNMITIGATED INPUT FILE 
 
 

APPENDIX D 
HEC-1 POST-PROJECT 

MITIGATED SCENARIO 
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APPENDIX E 
HEC-RAS PRE-PROJECT 

SUMMARY TABLE 
 

APPENDIX F 
HEC-RAS POST-PROJECT 

MITIGATED AND 
FUTURE, FULLY DEVELOPED, UNMITIGATED 

SUMMARY TABLE 
 

APPENDIX G 
PROPOSED ONSITE PROJECT 

 STORM DRAIN ANALYSIS 
10-YEAR and 100-YEAR 

CSDS REPORT 
 

APPENDIX H 
STORMWATER QUALITY CALCULATIONS 

LID CALCULATIONS 
 

APPENDIX I 
Support for the Land Use Imperviousness Computations (Not in this Draft) 
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