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A. EXECUTIVE SUMMARY

The 2017 Pleasant Grove/Curry Creek Watershed Mitigation Fee update has updated the
hydrological analysis to compute the volumetric storage needs that mitigate the increase in
volumetric releases from the City from pre-project (1990) conditions to future buildout of the
City’s General Plan. The updated hydrologic modeling concludes that the City needs 2,250 ac-
feet of storage to mitigate the impact. This volume increase will be accommodated within the
previously adopted concept plans that was produced in 2002 by PWA/URS Consultants and
evaluated with the approved Program Level EIR of 2003.

The project consists of two storage basins located on either side (north and south} of Pleasant
Grove Creek within the Al Johnson Wildlife Area. The total storage volume available from the
combined basins is 2,530 ac-feet.

The estimated cost to complete the construction of the flood control project has been updated to
include current construction costs. As of December 31, 2016, the total revenues to the Drainage
Mitigation account including interest was $21,898,866.51 with a total of $13,038,053.12 being
expensed for land purchases, the preparation of the conceptual design report and the program
level EIR, and various updates. The remaining balance in the account as of December 31, 2016
is $8,860,813.39. The costs to construct the flood control project minus the monies on hand
have been divided by the remaining yet to be developed land uses to determine the updated
drainage impact fee. The following Table shows the existing fee and the proposed updated fee
to each land use type.

2017 Proposed | 2017 Proposed

Total Land Use Acreage Fee wfo ARSP | Fee w/ ARSP

FEE [TEM UNIF | or Lot Count Remaining | Current Fee Contributing Contributing
LDR Bar Lnit TR & 43100 || $ 49493 | 3 453,79
DR Par Lnit SIS0 3 A50.00 || & 494.93 | & 452,79
HOR Par Lnit 3TR3.0 g 3700 || & 408.23 | $ 37430
NC Pier fcre 5.% & 35,8530 (] & 6,423.12 | & 5,889.21
C Par Ao 3854 4 masza0 || 642312 | % 5,58%.21
RC Par Sore 1.0 S 383300 & 6,823.12 | 3 5,882,721
BP Per Lore 52,7 s 583300 § 6,423.12 | S 3,889.21
u Par Aore 2794 g nanzon || § 6,423.12 | 5,889 .21
IND Par Arre 175.5 5 583300 | & 5,423.172 | & 3,889.21

An alternate single basin option was evaluated. A single basin project would reduce future
operational and maintenance costs, and is feasible with the further excavation of the Southem
Basin to incorporate the additional needed volumes. An alternate project concept would require
additional study and an update of the currently approved Program Level EIR. Any changes to
the approved conceptual plans and update to the environmental analysis can be further evaluated
at the time that the City moves forward with the final design of the project but are not made part
of this fee update at this time.

Prepared By: Civil Engineering Solutions, Inc. MAY 2017
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L INTRODUCTION/PURPOSE

Since 1990, the City of Roseville has recognized the need for a Regional Mitigation facility to
mitigate volumetric impacts from discharging west of the City to areas within Sutter County
which can experience flooding. This report applies only to proposed developments within the
City of Roseville.

This Pleasant Grove Watershed Mitigation Fee report presents an analysis to determine the total
runoff volumetric stormwater impacts resulting from development within the City and which
discharge to downstream lands west of the City. Beginning in 1990 the City began to collect a
drainage impact fee to be used for a City wide solution that would address this impact. Since the
inception of the fee and from time to time the fee has been updated to account for methodology
changes, cost adjustments, and newly annexed properties. This update revisits the hydrologic
assumptions and methodologies that compute the total runoff volume impacts for the future
build-out of the City’s current General Plan since the pre-project condition prior to 1990, updates
construction costs, includes newly approved Amoruso Ranch Specific Plan area, and re-spreads
the fee across the remaining yet to be developed properties within the City and reassesses the
Drainage Impact Fee to ensure that adequate funds are collected to complete the project.

This update to the Pleasant Grove/Curry Creek Watershed Mitigation Fee report presents an
analysis that determines the total runoff volume (measured in acre feet) impact resulting from
development areas within the City of Roseville based on the historic 8-day, (rainfall adjusted to
100-year) storm event of 1986 and the standards within the Placer County Flood Control and
Water Conservation District Stormwater Management Manual dated September 1990 (amended
1994, and again in 2004). Additionally, the impact analysis for development currently
participating in the Pleasant Grove/Curry Creek Mitigation Fee Program will be updated using
the same methodology and standards.

The Pleasant Grove/Curry Creek Mitigation Fee analysis was first introduced in May1990.
Development areas were added to the fee program in 1993. The developments included in the
May 1990 & 1993 analysis were the North West Roseville Specific Plan, North Central Specific
Plan, North Industrial Plan Area, Infill Plan Area and the Del Webb Specific Plan. The 8-day,
100-year storm event was used in both the 1990 and 1993 initial studies and resulted in the
preparation of a Conceptual Design Report (PWA/URS, 2002) that identified the Reason Farms
Retention Basin comprising of two retention basins, one each on either side of Pleasant Grove
Creek downstream of the City. The southern basin was specified to store 1,850 ac-ft and the
northern basin 680 ac-ft. A Final program level Environmental Impact Report (EIR) based on
the conceptual design was approved in 2003 and in 2004 the City purchased the Reason
Farms/Warrick properties (now known as the Al Johnson Wildlife Preserve) with drainage
impact fees previously collected to date.

The most recent update to the fee program occurred in 2006, which continued to analyze the
same historic 8-day 100-year storm event as the initial 1990 & 1993 studies, but updated the
methodology and assumptions that calculate the runoff volumes based on the current agency
requirements and standards. This same 8-day 100-year event is the same design criteria used by

Prepared By: Civil Engineering Solutions, Inc. MAY 2017
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the City of Lincoln for the Twelve Bridges (City of Lincoln 1999), which resulted in a settlement
agreement between Sutter County and the City of Lincoln and which will be used in this report
for consistency.

The 2006 update included the Memorandum of Understanding (MOU) Areas 1 and 2, the
Fiddyment property and Westpark as well as all the specific plan areas in the Pleasant Grove
Creek watershed and the Curry Creek watershed, within the City of Roseville at that time. As a
result of modifications of the hydrologic methodology within the Placer County Flood Control
and Water Conservation District Stormwater Management Manual, the volumetric impacts of the
MOU areas were adjusted and the mitigated volume requirements were reduced. As a rcsult, it
was determined that the southern basin was more than sufficient to retain and mitigate the
impacts computed in that analysis and the northern basin was removed from the cost estimates
and computed fees. Costs for construction of the southern basin were also modified for
additional Division of Safety of Dams requirements and the potential “rice as wetlands” impacts.
In addition, minor changes to account for variable amounts of landscaping by specific plan areas
were made.

This 2017 update re-verifies land use assumptions, incorporates the final design parameters for
Sierra Vista Specific Plan, West Roseville Specific Plan and the Creekview Specific Plan,
incorporates an updated Water Balance methodology for computing impact rates by land use
type, and adds analysis for the Memorandum of Understanding Development Areas known as
Amoruso Ranch Specific Plan.

Exhibit PG-1 shows the Specific Plan Development Areas within the Pleasant Grove and Curry
Creek Watershed limits.

The Current Fee Rates being collected by the City are:

TABLE A —- CURRENT FEE

Total Land Use Acreage
FEE ITEM UNIT | or Lot Count Remaining | Current Fee
LOR Par Uit T¥190 5 431,00
MOR Par Uit 5010 5 451.00
HOR P Ueit 57530 g 372,00
NC Far Aore 3.5 5 585300
cC Par Sore 3864 g 5B53.00
RC Per dore 1.0 S 5,853.00
8P Par 4re 92.7 S 5.8533.00
(R} Par dorg 734 5 5,.833.00
IND Per fiore 1736 S 5,833.00
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II. WATERSHED CHARACTERISTICS

The projects identified in this report are part of the regional watershed identified as “The Cross
Canal Watershed”. The Cross Canal watershed incorporates approximately 292 square miles of
land in western Placer County and includes several creeks and tributaries . The main watersheds
which discharge into the Cross Canal are Auburn Ravine, Markham Ravine, Pleasant Grove
Creek, Coon Creek and Curry Creek.

The development impacts assessed with this report are located within both the Pleasant Grove
Creek watershed and the Curry Creek watersheds. Discharge from the Curry Creek watershed
has the potential to impact Sutter County, and is therefore, included in the total analysis.

The Pleasant Grove Creek watershed includes approximately 46.5 square miles of partially
developed land and generally slopes from east to west to the Cross Canal. The watershed ranges
in elevation from 300, near the Town of Loomis, to elevation 45.0', near Sutter County.
Bordering Placer County to the west, Sutter County is located west of the City of Roseville’s
Wastewater Treatment Plant, and the City’s Reason Farms Properties.

Oversized Exhibit PG-1 shows the City’s Specific Plan development areas within the Pleasant

Grove and Curry Creek Watersheds, and shows their context relative to the downstream flooding
concerns.

Prepared By: Civil Engineering Solutions, Inc. MAY 2017
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III. WATERSHED STUDY HISTORY

Since the late 1980's, several reports have evaluated the potential developmental impacts from
Pleasant Grove Creek and the Cross Canal Watershed. A summary of the reports listed below
include all the same developments and watersheds, however, the HEC-1 methodology and soils
assumptions may vary with each report. This report did not attempt to review and compare the
assumptions between each report, but the assumptions used in this report are consistent with the
required standards in the Placer County Stormwater Management and the City of Roseville
Drainage Manuals. :

A

The “Northwest Roseville Specific Plan” prepared in 1989 contained the results
of a preliminary study performed by Gill & Pulver Engineers and Morton &
Pitalo, Inc.

The “Northwest Specific Drainage Plan” prepared by Aqua Resources and dated
May 1990 analyzed the volume impacts for the following development areas
within the City of Roseville:

I. Northwest Specific Plan Area
II. North Central Specitic Plan Area
III. Industrial area along Foothills Boulevard
IV. The remaining areas of the City of Roseville

The “Auburn Ravine, Coon and Pleasant Grove Creeks Flood Mitigation Plan”
by CH2M Hill and dated June 1993, was developed for the Placer County Flood
Control District to analyze the entire Cross Canal Watershed to Sutter County
boundary. This analysis estimated peak flows throughout each of the creeks.
These peak flows discharge into the cross canal (Auburn, Coon, Pleasant Grove,
Markham, and Curry) also, the analysis determined the flooding impacts from
future developments throughout western Placer County. The HEC-1 models and
subsheds developed for this analysis are still used today.

Major findings listed in this report indicate that the major flooding in the Cross
Canal watershed occurs as ponding and overland flow from many square miles of
land east of the Natomas Cross Canal. Road crossings, land leveling, and
channelization within the lower portion of the watershed have likely contributed
to the frequency and amount of flooding. This analysis also estimated that
flooding depths will increase approximately 0.1' (1/10 of one foot) upstream of
the Cross Canal from unmitigated future build out of Placer County.

The “Pleasant Grove Watershed Mitigation Fee Adjustment for the Del Webb
Specific Plan” by The Earth Technology Corporation dated August 6, 1993
analyzed the additional runoff volume and additional cost required to mitigate the
Del Webb development impacts.

Prepared By: Civil Engineering Solutions, Inc. MAY 2017
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3 The “Report on Additional Mitigation within the Cross Canal Watershed” by
Schaaf & Wheeler and dated July 30, 1998 reported possible flood mitigation
measures that could be funded for the Pleasant Grove area of Sutter County. The
following is a summary of recommended mitigation measures from the study:

I. Elevate residential structures east of the Western Pacific Railroad

above the base flood elevations

II. Protect the Pleasant Grove School, fire station and police station
with low berms or flood walls.

III. Increase protection to structures west ol the Western Pacific
Railroad by reinforcing levees.

IV. Elevate key roads to maintain access to flooded areas.

V. Improve conveyance to local runoff by constructing levees or
excavating channels.

As far as we are aware, the findings of this report did not quantify costs of
improvements or identify how much of the identified improvements were needed
as a result of the activities in Placer County.

6. Summary Retention Volume Analysis for Memorandum of Understanding
Transition Area prepared by Wood Rogers Inc. dated November 2001 which
included the Westpark, 2 MOU areas and the Fiddyment Properties.

7. Reason Farms Retention Basin Final Conceptual Design Report prepared by PWA in
association with URS and dated May 24, 2002 deals with preliminary sizing and costs
for regional retention facility.

8. Each Specific Plan has performed a Master Plan which has assessed the estimated
volumetric impacts of each project.

9. Creekview Specific Plan — Integration of the Bypass Channel Design into the Reason
Farms Facility prepared by CESL, dated December 2010. ‘lhis study presents the
alternative for the Creekview Bypass Channel design and how it will be integrated
into the Reason Farms South Basin design.

10. Previous editions of this Fee Basis Analysis, most recently prepared in 2006.

Prepared By: Civil Engineering Solutions, Inc. MAY 2017
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IV. DRAINAGE ANALYSIS

The impact analysis was performed using the 8-day storm duration and methodology from the
Placer County Stormwater Management Manual. The difference between the existing pre 1990
conditions and future General Plan build-out conditions volume runoff (in acre-feet) were used
as the volume to be mitigated. It was determined that volume impacts were uniform throughout
the City, contingent on the following factors: land use, soil type, and elevation. See section VII
for design parameters.

V. MAJOR ASSUMPTIONS

The magnitude of this project requires the assumptions in the hydrologic models to be consistent
with all pertinent available information. The following are the major assumptions made in this
analysis.

1. The land use estimates for the various projects were consistent with the City of
Roseville Planning Department’s quarterly development activity report published in
December of 2016. The current available fund balance within the drainage impact
fund account as of December 31, 2016 was $6,613,664.00. GIS data for land use, and
undeveloped properties were obtained based on August 31, 2016, and adjusted for the
lots developed between August and December of 2016. Funds already expended
have purchased the Reason Farms property, the preparation of the Program level EIR
and Conceptual Design Report prepared by PWA/URS, and Fee Update studies.
Funds previously expended and collected will not be used in this analysis. The Fee
will be based on remaining program costs, and the available undeveloped properties
yet to pay those costs.

2. The basis for design of a mitigation facility was based on the preferred design
alternatives of the “Reason Farms Retention Basin Final Conceptual Design Report”
prepared by PWA in Association with URS dated May 24, 2002. However, the
designs of that plan were “truthed” with 3-D analysis, and revised quantities are
included. In addition, the designs were altered to balance earthwork in the South
Basin, connect the south Basin to the Creekview Bypass Channel. Alternative
designs were prepared in order to develop cost alternatives for additional storage
requirements of this revised impact analysis, which include: excavated Southern basin
to store 2250 AF, Excavated Southern Basin to store 2500 AF, North Basin
Construction to store 680 AF, and a University Creek Stream Restoration Project only
alternative.

3. Cost estimate quantities and unit prices have been updated in this analysis to match
the updated project layout, and current construction costs. CESI has worked with
AuClair Consulting, a consulting engineer familiar with current construction costs,
who defined construction cost unit prices that are used in the cost estimates. Michael
Thomas Consulting also contributed to review of the cost estimates for the project
construction alternatives. Unit prices from the winning bid (April 2017) of the

Prepared By: Civil Engineering Solutions, Inc. MAY 2017
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Antelope Creek Flood Control Project were also used in estimating unit prices for
construction items in this project.
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V1. ANALYSIS - EVALUATION OF CURRENT AND PROPOSED
DEVELOPMENTS WITHIN THE PLEASANT GROVE WATERSHED

This analysis includes an assessment of the development areas currently included in the 1990
Pleasant Grove Creek Mitigation Fee Report and subsequent updates, as well as recently
approved plan areas for the westerly expansion of the City.

The following development areas totaling approximately 18,155 acres are included in this
Pleasant Grove Mitigation Fee Project Analysis for impact assessments

Del Webb Specific Plan Arca
North Central Specific Plan Area
Northwest Specific Plan Area
North Industrial Plan Area

North Roseville Specific Plan Area
Highland Reserve North Area
West Roseville Specific Plan (Westpark and Fiddyment)
Infill Area

. Sierra Vista Specific Plan

0. Creekview Specific Plan

1. Amoruso Ranch Specific Plan

o P 5210 SlaGh jO = o (D1

The Summary of Land use for each plan by area is presented in TABLE 1.

TABLE 1 — Summary of Development Impact Areas and Land Use

Tl Tiebb | Mo Zaspal] Mo thrasn | Mot Endustrial foath Boseville| Highlond Rusere Wit Rossy e Tl | Simera Vista| Crmaskadare] BOS Ao s |
e [ Y | | TR, ] HR | VAR | 5 [ AR |
| ] 1
i |
I | |
T 1213 1568 | 37 e 3 24 3 ] ar 157 341 [ |
3 | 30L 8 13553 | 205 BleE A3 g w9z e z 2883 |
i 3 57 a 5| 3ot 3 1 i 3 5% 1 T 1 |
T = i 3| ¥ a1 | 373 7% 25 I
ok 24 TR 21 | 5 1225 By 3 5 3T T Sis
L z T 3 3 i 25 : [ [
PP i3 4l g 133 ] 18 372 = 73
WER J 5% |} Jo i s | g | PI 52 4 3 334
=R L 2 7 74 15 | B | 500 3 195 1 75
AL 1 E 323 TE | NE7 ] 1 33
R 3 1 | i oy 7 |
=P 5 STS [] | iJ 1 3T i |
| 3 [ i 7
LR [ U 3 40 13
= i 9 337 T T
|
TOTRL AREA| 152 HEEE ZHand | 2010.5 14533 | §24.1 JFez | w583 29511 4528 2333

Oversized Exhibit PG-2 identifies the Land Use areas which contribute to the total impact
calculations.

1. Infill Area

Note for the Infill Area, a special analysis was performed to determine which land use areas of
the plan were developed in 1992 when this fee was established. Much of this area was
developed before this time, and are not considered part of the development impacts to be
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mitigated by this fee. The Infill areas limits have been revised since 2006 to include the Reason
Farms property, and the Waste Water Treatment Plan.
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VII. DETERMINATION OF TOTAL DEVELOPMENT IMPACTS

This section details the hydrologic information and assumptions used to generate the existing and
developed runoff volumes for the various development areas and land uses. The HEC-1 input
analysis was based on parameters and techniques specified in the Placer County Flood Control
and Water Conservation District’s Stormwater Management Manual (SWMM) dated 1990.

The purpose of this section of the report is to analyze how the 1986 8-day 100-year design storm
rainfall impacts the various land uses within each of the developments and determine the runoff

volume difference between existing and developed conditions. Additional information presented
outside of the context of the SWMM will be referenced.

A. PRECIPITATION DESIGN STORM

To estimate the volume increases in runoff from General Plan development build-out,
since 1990 within the Pleasant Grove and Curry Creek watershed boundaries, which are
both tributary to the Natomas Cross Canal, a “rainfall excess” computation using 8-day
storm duration was performed. The precipitation data was originally developed from
gages after the mid February 1986 storm events (worst 8-days on record) as measured at
the Roseville Filtration Plant. The precipitation values were then adjusted so the sum of
the values for the 8-day period would equal the 100-year precipitation amounts specified
in the Placer County Stormwater Management Manual (SWMM). The results are
estimated 100-year precipitation data for the 200-foot elevation (per the manual). The
total amount of precipitation for the 8-day period is 10.48 inches.

The storm that makes up the basis produces precipitation distributed as shown in the
following table:

TABLE I - 1986 8-DAY RAINFALL TOTALS
Adjusted to 100-year 8-day Event Totals

Day 1 2 3 4 5 6 7 8
Incremental 1.07 25 .49 1.21 1.27 2.10 3.99 .10
Rainfall (in.)

Accumulative 1.07 1.32 1.81 3.02 4.29 6.39 10.38 | 10.48
Rainfall (in.)

An 8-day duration storm was chosen for this analysis because the accumulated runoff
volumes over long duration storms have impacted low lying residents in Sutter County.
A 10-minute time step (the time interval between calculations of flow rates) was utilized
in the HEC-1 calculations to be consistent with previous analysis reviewed by Sutter
County Public Works.

Precipitation does not occur in this event after hour 178. Precipitation for the rainfall is
distributed in 1 hour time increments per the following table:

Prepared By: Civil Engineering Solutions, Inc. MAY 2017
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TABLE IB - DETAILED PRECIPITATION
Time Time Precin. Time Time Precio. Time Time Precio.
Increment Increment {inches) Increment | Increment (inches) Increment | Increment (inches)
{davs) {hours) ) {hours) ) hours)
0.00 0 0 2 0.03 500 120
0.04 1 005 2.5 0 504 121
0.08 2 0.1 2.5 7 0.01 508 122 Z
013 3 Q.07 3 k Q 513 122 K
047 Q.02 267 64 0 517 12: 0.02
0.21 5 0.01 71 65 0.01 521 25 0.1
0.25 [ 0.02 275 66 0.02 525 126 0.19
0.29 7 0 278 67 0.01 5.29 27 0,11
0.33 i 283 68 0.01 533 128 004 |
38 j: 4] 2.88 _69 0.01 5.38 29 26
42 10 0.02 92 7 0.02 5.42 130 2
11 0.06 2.96 7 0.01 546 131 04
5 2 004 | 3.00 1 0,12 5.50 32 0.01
0.5 3 0.13 3.04 L 05 5.54 33 o
0.58 4 0.05 3.08 I 0.01 5.58 34 0.1
0.63 5 Q.06 313 15 Q 563 a5 Q.0
0 16 0.08 317 7 0.07 567 36 0.1
0.7 17 0.06 321 17 Q.0 271 137 12
0.7 18 0 25 78 Q.03 575 138 15
0.7 19 0z .29 79 0.15 579 a9 1
0.8 20 Q3 33 80 0.02 5.83 140 25
0.88 21 0z 38 1 0.03 5.88 41 01
0.92 2 002 3.42 2 0.01 592 2 04 |
0.96 23 0 3.46 3 0.06 5.96 0
Q0 2 0.01 3.50 84 0.02 00 44 0
1.04 25 0.02 3.54 85 0.02 6,04 145 0.01
1.08 26 0.02 3,58 86 0.02 46 0,02
13 27 0 3.63 87 0.02 3 147 0
17 28 0 35 0 17 48 v
1.21 29 0 7 0.02 21 149 0
25 7 9 0 6.25 15 v
29 F C .01 .29 51 0.01
33 3.83 2 0.01 33 52 0.0
38 3 3.88 0 38 53 0.0
1.42 34 0 3.92 0 6,42 154 0.0
1.46 35 Q 3.96 5 0 46 55 0.08
1.50 36 0 4,00 96 Q 50 156 0.01
54 37 0 4.04 97 0 54 157 0
5 38 0 4.08 98 0.05 28 58
63 39 0 413 99 0.03 63 5 1.15
1.67 40 0 417 100 0.02 6.67 0 0.15
71 1 0.02 4,21 101 004 | 71 1 0.15
1.75 2 0.12 25 02 0.02 75 62 0.25
79 3 003 29 03 0 79 63 0.8
83 44 0.03 33 04 0 683 164 1
45 0 38 05 ] a8 65 0.2
a2 46 4,42 106 03 92 66 0,13
96 47 4,46 [ivd 03 96 67 .08
2.00 48 450 108 1 00 68 0.01
04 454 109 69 0
2.08 50 58 110 7.08 70 0
2.13 51 0.05 63 11 0 713 71 0
217 52 0.04 67 2 025 217 72 Q
2.21 53 0.01 471 3 0.2 7.21 173 0.01
225 54 0 475 4 008 1.25 174 0.01
2.29 55 0.05 479 15 0.08 7.29 175 0
33 56 002 4,83 116 0.05 7.33 76 0.01
a8 a7 0 117 nos | 738 77 0
2,42 58 0.0 492 118 0.01 742 78 0.01
246 59 Q.18 4,96 119 0.07 -

Volume totals of runoff can be computed directly via the Rainfall Excess methodology.
This mathematical method assumes that runoff volumes can be directly calculated as the
total amount of rainfall that exceeds the 1-hour infiltration rates. For the condition where
1-hour infiltration rates exceed the rainfall amount, no runoffs occurs (this is an
assumption of the mathematical model). Therefore, for each assumed constant pervious
area infiltration rate, a rainfall excess can be calculated for the pervious areas. To
quantify the impacts of development the post-project pervious area infiltration is
subtracted from the pre-project pervious area infiltration to determine the net volumetric
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impact for the 8-day 100-year event. The estimated impact quantities are summarized in
the following summary shown in section V-B.

TABLE IC - 8-DAY RUNOFF vs. INFILTRATION (by infiltration rate):
Computation of Runoff Excess

By Infiltration Rate
For 200 Foot Elevation 8-day 100-year
Placer County SWMM Event
Infiltration | Total Excess Total
Rate Runoff Infiltration
(in/hour) (inches) (inches)

0 10.47 0.01
0.01 9.22 1.26
0.02 8.25 2.23
0.03 7.52 2.96
0.04 6.9 3.58
0.05 6.36 4.12
0.06 5.9 4.57
0.07 5.51 4.97
0.08 5.15 5.33
0.09 4.84 5.64
0.1 4.54 5.94
0.11 4.29 6.19
0.12 4.06 6.42
0.13 3.86 6.62
0.14 3.68 6.8
0.15 3.5 6.98
0.16 3.37 7.1
0.17 3.24 7.24
0.18 3.1 7.37
0.19 2.98 7.5
0.2 2.86 7.62
0.21 2.78 7.7
0.22 2.7 7.78
0.23 2.62 7.86
0.24 2.54 7.94
0.25 2.46 8.02
0.26 2.41 8.07
0.27 2.37 8.11
0.28 2.33 8.15
0.29 2.29 8.19
0.3 2.25 8.23

B. LAND USE ASSUMPTIONS

An assessment of the various land uses and the estimated percent impervious
requirements used in the hydrologic analysis of this report was estimated using the “Land
Use Elements” from the City of Roseville’s General Plan dated November 1998.
Roseville’s Land Use document described the typical dwelling units per gross acreage
and the minimum and maximum densities for each residential land uses. The percent
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impervious coverage was estimated from typical projects previously approved by the City
of Roseville, and is consistent with the previous 1990 Pleasant Grove Creek Mitigation
Fee study. A summary description from the Roseville’s General Plan of the major land
uses are described below.

Low Density Residential (LDR) - Comprises the majority of the City of Roseville
housing supply with lots ranging from 6,000 to 7,500 square feet. Standard dwelling units
per gross area range from .5 to 6.9 units per acre. Typically, low density residential lands
require minimal grading or disturbance of natural features.

Medium Density Residential (MDR) - Typical land uses are small lot single family, half-
plexes, townhouses, condominiums, and mobile home parks. Standard dwelling units
range from 7.0 to 12.9 dwelling units per gross acre.

High Density Residential (HDR) - The primary uses are multiple family dwellings in
attached units, public parks, resource preservation and open space areas normally
developed with apartments or condominiums with multiple story structures. This land use
should be applied to lands adjacent to arterial streets, transit linkage, and close proximity
to commercial services.

Commercial (CC, NC, RC,) - Community, neighborhood, and regional commercial are
intended to accommodate services to surrounding neighborhoods. The various sites
include, gas stations, child care facilities, shopping centers, and retail stores.

Business Professional (BP) - The primary uses for this category are professional
government, hospitals, and clinics for small and large office uses. Limited commercial
uses include banks, restaurants, day care centers, etc. The floor area ratios should range
between 20% and 40%.

[ndustrial (LI, IND) - The light industrial land use category is applied to lands reserved
for office, industrial, and development that uses very limited noise or pollutants. The
general industrial land use category is intended for areas that tend to generate noise, odor,
and smoke. The intent of the general category is to provide a place for industrial uses
within the city limits that is properly buffered from other uses. Areas developed under
this designation should be located with direct access to major roads, freeways or rail
lines. Floor area ratios range from 20% - 50%.

C. HYDROLOGIC SOIL ASSUMPTIONS

The quantity and type of ground cover over a watershed will have a major impact on the
infiltration capacity of a soil. The Soils Survey of Placer County, California (Western
Part) dated July 1980 was utilized to determine the location of the hydrologic soils group
within the City of Roseville limits. Hydrologic soils groups are utilized in watershed
planning to estimate runoff from rainfall. The soils in the City of Roseville region as
described by the Soils Conservation Service are relatively impervious in the pre-
development condition with the majority found in Hydrologic Group D. However, soils
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Group B and C are located in some parts of the proposed development areas. Soils Group
A is not located within the City of Roseville’s boundary limits. Hydrologic Soil Group’s
are assigned by the National Resource Conservation Service (NRCS) as shown in Exhibit
PG-5 for the areas of this analysis. The hydrologic soils are classified in the following
four groups:

I, Group A: consist of soils that have a high infiltration rate when thoroughly wet.
These soils have a high rate of water transmission and low runoff potential. They
are deep, well drained or excessively drained, and consist chiefly of sand, gravel,
or both. No soils in the City of Roseville Area are in group A.

2. Group B: consist of soils having a moderate infiltration rate when thoroughly wet.
These soils have moderate runoff potential. They are moderately deep well
drained, and are medium in textured to moderately course textured.

3. Group C: consist of soils having a slow infiltration rate when thoroughly wet.
These soils have a slow rate of water transmission and high runoff potential. They
soil layer impedes downward movement of water and has a slow infiltration rate.

4. Group D: consist of soils having a slow infiltration rate when thoroughly wet. The
rate of water transmission is very slow, and runoff potential is very high. This
group includes:

1) clay soils that have high shrink-swell potential,

i1) soils that have a permanent high water table,

ii1) soils that have a clay pan or clay layer at or near the surface, and
1v) soils that are shallow over nearly impervious material.

The constant soil infiltration rates listed on Table II by land use are from Table 5-3 in the
Placer County Stormwater Management Manual dated September 1, 1990. A detailed
soils map in the back of this report (Sheet 1A) shows the hydrologic group locations
within the specific land uses in the analysis. Hydrologic soils group Type D encompasses
approximately 90% of the City of Roseville with Type B and C the other 10%.

Alternative methods for computing infiltration losses are available, but the Placer County
Stormwater Management Manual (SWMM) recommends the use of a constant infiltration
rate in the HEC-1 application.
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TABLE II - CONSTANT INFILTRATION RATES BY LAND USE AND HYDROLOGIC

SOIL TYPE
% Impervious| Pervious Infiltration RATES
TYPEA |TYPEB |[TYPEC |TYPED
LDR LOW DENSITY RESIDENTIAL 40 0.48 0.25 0.16 0.12
LDR LOW DENSITY RESIDENTIAL AGE RESTR. 40 0.48 0.25 0.16 0.12
MDR MEDIUM DENSITY RESIDENTIAL 50 0.48 0.25 0.16 0.12
HDR HIGH DENSITY RESIDENTIAL 60 0.48 0.25 0.16 0.12
NC NEIGHBORHOOD COMMERCIAL 70 0.48 0.25 0.16 0.12
cC COMMUNITY COMMERCIAL 70 0.48 0.25 0.16 0.12
RC REGIONAL COMMERCIAL 70 0.48 0.25 0.16 0.12
BP BUSINESS PROFESSIONAL 70 0.48 0.25 0.16 0.12
CBD CENTRAL BUSINESS DISTRICT 90 0.48 0.25 0.16 0.12
LI LIGHT INDUSTRIAL 70 0.48 0.25 0.16 0.12
IND GENERAL INDUSTRIAL 70 0.48 0.25 0.16 0.12
0S OPEN SPACE 5 0.31 0.16 0.09 0.07
oS OPEN SPACE PASEO 5 0.31 0.16 0.09 0.07
P/R PARKS AND RECREATION 5 0.48 0.25 0.16 0.12
P/R PARK 5 0.48 0.25 0.16 0.12
P/R POCKET PARK 5 0.48 0.25 0.16 0.12
P/QP PUBLIC/QUASI PUBLIC 50 0.48 0.25 0.16 0.12
UR URBAN RESERVE &) 0.31 0.16 0.09 0.07
TR TRANSFER STATION 70 0.32 0.17 0.1 0.08
R/W RIGHT OF WAY 85 0.48 0.25 0.16 0.12

Table III below compares the factors and impact rates changes from the 2006 study to this
current study. The Impact factors are Acre Feet of storage required per acre of that type of
development. The Updated impact rates have been adjusted to reflect:
» Additional properties that were undeveloped in 1992 now being captured in the impact
analysis and assigned to neighboring specific plan areas.
o Changes to the National Resource Conservation Service “Hydrologic Soils Group”
classifications. (some Type D soils are now shown as Type C soils)
o Changes in the assumed values for infiltration rate and impervious fraction for some
development types.
e Refinement of the water balance calculations to include a 1-hour time step.

These changes have a direct correlation with the volume impact of each developed property as
seen in Tables Il and IV. Oversized Exhibit PG-2 shows the Land Use Areas which remain to
be developed and contribute to the Fee. Oversized Exhibit PG-5 shows the current NRCS
hydrologic soil group.
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TABLE III - IMPACT FACTORS (by land use and hydrologic soil group)

2006 Cumrent Current | Change
LAND 2006 |Current Study |Study inf| Change | | 2006 Study Study impact
USE Study | Study | Change || inf rate rate | inf rate | |impact rate|impact rate| rate
TYPE [LAND USE DESCRIPTION | % IMP | % IMP | % IMP {in/hr) {inthe} | (in/hr) affac) laffac) (affac}
TYPE O SOILS
LDR |Law Density Residential 40 4 0 g1z G112 ] 0.072 1094 1.0218
MDR  |Lledium Density Residential 50 51 4 712 iz 1] 0126 0149 0 §231
HOR  [High Density Fesidential 65 ] -5 712 142 1] 1206 0204 -1.0016
CC  |[Zammunity Commercial T H ! 312 312 i3 0233 1 250 [rasi
PR Fark % g & 31z 12 0 -3 115 109 01151
PIOP  [PubliciQuasi Public B 50 1 312 312 1 G126 3 148 00231
ROAD [Raadways 35 a5 1 12 &12 i 0313 0343 3.9237
UR  |Urban Resers 5 2 -3 07 [ E 1] i} i} i1
05  |Open Space B 2 -3 O 187 ] 3 i1 i1
S Light Industnal il Rt 1 12 & 12 {1 1233 ] 263 30257
IND  |industoal il Eig ] 312 12 ] g 23 11250 1 JZ87
RC Hagiginal Commerciat B 7 i 312 12 B 1233 g Z&% 10287
BP  |Susiness Profsssional Tl T 3 012 g2 5 5.233 1} 268 00257
= Fmighborhood Sommsreial hid i) [ 412 312 i 1233 T 250 13 aZET
15 Transpaitation Eilt B 4] .08 112 414 425 0 250 41 NS
TYPEC SONLS
LR |Low Densiy Fesidantial 4 R 53 g | 1133 £ I 1
MCR  |Blediun Ceir gsidaviial A 50 1 i 015 1245 G 033
HOR  |High Consity Residantist 53 50 4 1 3233 4307 1575
T |Smranty Sormerigd M T d ] 0255 1 355 03932
E % i g 4115 £33 00332
31 Al g i g5 0 245 0343
35 [P i3 X8 11353 PESH 2 1633
3 2 -3 303 3 i3
] 2 -3 303 ] Ui
I 3 [ a 38
i T g { 11 353
R T { kg wt d 1] 13
BP  |Busitass Prafessional 7 7 2 g 1 3%
H Memiiarbaed Darumensiz! T 70 ] 7] [T
TS |Traspadation i Tl 3 345 33
THPE 4 4 B SOILS
LOR  |Lows Densi 4 40 i i
MR Al A g 4]
HOR  |High = £l 4 i
C{ TR T T i it I
PR |Pad 5 L 11 -3 754
PIQP. |Publc 1Y 7 i} [{] 1232
RoAL 55 a 1 0 1454 7.
UR 5 2 i a1 ] 1 0
LT b 5 Fi -3 i i i il
(K] Light Industingl T T i | 0 35d 1405 10445
JHT industrial i i 1l il 0264 1409 1443
AT Faqional Cammercial il 70 i 7 J 3R 0407 10343
BF  |Business Frofessicnal i k] i ] 1 38d 7405 03443
W |Meighboihood Samsnzial 713 kil 1 ] 3354 409 10443
15  |Transpudation 74 il 1 305 0332 0403 1] 0233
Prepared By: Civil Engineering Solutions, Inc. MAY 2017




2017 Update to the Pleasant Grove/Curry Creek Watershed Mitigation Fee Page 22 of 39

Table IV identifies the Total Impact Volumes by Specific Plan or Contributing project and
compares them to values from previous studies. In addition to the impacts for development, the
City has other projects which have made commitments to reserve storage volumes at this facility
as listed in Table IV.

TABLE IV - City Development Impacts by Plan Area

Stated Volume Impacts
2006 Fee Study Included | From Previous Studies Current Study Revised

Development Area Volumes (AF) Volume Impact (AF}
Del el 5P 25.58 25.58 5744
Nortth Central Rasevills SP 244.91 244.9] 723
Martwest Roseville 5P 194.51 19451 239.7
North &red indusirnial 367.56 IGZ.E5 437.9
tarth Rosewille 3P 123 45 123.4 1413
Highland Reserse Marth 72.7 2.7 93.5
Wes] Bosevlile 5P 20720 207.21 293.7
infiill &reas 32.5 9.5
Siemra Wista SF {2006 WIgU 2] 125.40 12541 249.2.
Washeaater Treabment Plant i 207.0

¥ Fark ™ 0.0

ey Specific Plan [WOU 81 36,88 47.3
2006 8D 1 : &maruss Rench 5P 9.0

ToTAL: 1418.43 [ 2221.0 |
= Mitigation Rate par 2005 Fo2 Update estimatad at 120 AF, o imphus wolume for 1250 AF
S1R quanitilisd 207 4F imgact. Tnargy Park estimated 20 AF

Table IV identifies that with the Amoruso Specific Plan, the Volumetric Impact would be 2,221
acre feet. At the time of the writing of this document, the Amoruso Ranch project had not
annexed to the City, as a result, both the with and without Amoruso Ranch alternatives will be
considered. The without the Amoruso Specific Plan volumetric impact volume would be 2,152
acre feet. Cost alternatives for basins to store each of these amounts are provided and a fee basis
computed for both alternatives.
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VIII. MITIGATION FACILITY COMPONENTS

The initial Mitigation Facility at Reason Farms that was part of the 2002 Conceptual Design
(URS/PWA) and approved in 2003 Program Level EIR, included these three main elements:

1) Southern Basin construction would be able to retain 1850 acre feet. (Included in previous
Fee)

2) Northerly Basin construction would be able to retain 680 acre feet. (Excluded from previous
Fee)

3) Northern Basin Stream Restoration Project would allow flood waters to pass through the
Northern Basin area in a sustainable manner, reducing the potential for erosion, and other
geomorphological issues. The Stream Restoration project also will provide peak flow
mitigation on University Creek, which will reduce peak flow impacts from development
within University Creek, to the Pleasant Grove Creek Watershed. (Excluded from previous
Fee)

Project Elements and alternatives to be considered in the Fee Update

Per the Hydrological Analysis completed by CESI in the 2006 update, and modified within this
2017 Update (see Appendix B) current development estimated impacts are higher than the
previously designed capacity of the Southern Basin. With this fee update the City has chosen to
define the project as the original conceptual 2 basin project as defined within the 2002 PWA
Final Conceptual Design Report. The southern basin design remains as previously configured,
and the project re-introduces the northern basin (combined storage volume of 2,530 AF). As
previously configured, the northern basin would include the complete construction of a full 500
feet width restored University Creek within the basin area. The proposed Southern Basin Design
Concept for 1850 AF, with the proposed Northern Basin Design Concept for 680 AF
(PWA/URS) is shown on Exhibit PG-4A. The Estimated Remaining Construction and Design
Costs are presented in Table V-A in the next section.

As an alternative approach, the study includes a review of a single basin project that could result
in efficiencies in future operational costs. The southern basin could be modified to capture the
entire 2,250 ac-feet by excavating out the additional volume capacity to add storage capacity to
the system. In order for the southern basin to store larger volumes than the 1850 AF previously
designed, the basin would need to operate at peak storage at a lower pool elevation (to allow
more flood waters to be driven into the basin from the upstream), and accommodate added
storage volumes by excavating the lowest ground within the basin. The excavated soils would
then be spread on neighboring fields which are identified in the plan to remain above the flood
elevations.

Within this reconfigured single basin approach, the complete northern basin would not be
included as part project description but rather redefined and developed with a minimized
University Creek Stream Restoration component. The Stream Restoration component is
considered an optional component, as recently approved developments along University Creek
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(Creekview Specific Plan and Amoruso Ranch) could contribute to stream degradation issues
through the Reason Farms property to the confluence with Pleasant Grove Creek, where the
existing channel has very limited capacity, and flood flows exceed the channel capacity and
current create scour issues at the invert of the existing man made channel through the property.
The alternate Excavated Southern Basin Design Concept for 2250 AF, with the minimized
Stream Restoration project at University Creek (north basin area) is shown on Exhibit PG-4B.
The Estimated Remaining Construction and Design Costs for this alternative is presented in
Table V-B in the next section.

Because any reconfiguration of the initially evaluated conceptual design would require extensive
design changes and environmental review, this fee update does not propose any changes to the
original design concepts.

The Southern Basin(included):

In 2002, Phillip Williams and Associates (PWA/URS) prepared a preliminary Southern Basin
layout and design to store 1850 acre feet. The basin design included a channelized diversion
from Pleasant Grove Creek to the facility, which could divert a portion of the flows during large
storm events, into the basin. The capture point was at the upstream end of the Reason Farms
property. With the approval of the Creekview Master plan the diversion point was moved further
upstream to within the Creekview property which assisted with the efficiency and ability of the
project to capture more flood flows from smaller storm events. The revised channel parallels
Pleasant Grove Creek within the Creekview property. A system of weirs within the Creekview
property and an upstream gate controlled culvert would feed flood waters into the channel.
Improvements of the diversion channel within the Creekview property are the responsibility of
the developer, and the costs are not included in the Fee Update.

Once the diversion channel enters the Reason Farms property a second connection to Pleasant
Grove Creek occurs to permit nuisance flows which discharge from the Creekview project to
return to Pleasant Grove creek without entering the northern basin. Downstream of the return
channel connection to Pleasant Grove Creek, the main control structure for the basin will be
constructed. The main control structure includes 2-6’x6’ gate structures and a weir structure
placed at the containment storage elevation. This structure would close once the basin was full
to prevent capture flood waters from re-entering Pleasant Grove Creek through any of the
upstream capture elements.

The excavated channel continues through the storage areas of the basin to a low point outlet
location at the southern bank of Pleasant Grove Creek. A 30 inch gate controlled pipe would
permit captured flood waters to slowly release back into Pleasant Grove Creek when the basin
could be emptied. The emergency spillway for the basin would be located at the main gate
control structure. The basin would be designed to sustain depths greater than the design storage
elevation, based on the estimated flood elevations which would occur at the main control gate
(throughout the basin even though it is doubtful short term peak flows at this location could fill
the entire basin to these depths. The Excavated channel would include an access road running
along one bank at the top of slope for maintenance access. Ramps to the invert of the channel
are provided for maintenance access.
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An embankment berm would be located around the perimeter of the basin storage area to contain
the captured flood waters with more than 3’ feet of freeboard. The berm would be designed to
meet California Division of Safety of Dams requirements, FEMA requirements, and the City of
Roseville’s requirements. An access road would be placed on top of this berm and access ramps
would be located at several locations to permit vehicle access for inspection. The entire storage
area of the basin would be fenced to prevent vandalism.

The Northern Basin (included):

The original plan included storage north and east of Pleasant Grove Creek along the University
Creek corridor. The existing linear confined University Creek through the project property
would be re-excavated into a wide meandering creek north of the current location. An inset
meandering low flow channel would be constructed within the banks (roughly 600’ wide). A
containment berm would be placed at the downstream end of the reconstructed channel and
along the northeast bank of Pleasant Grove Creek to retain flows within the reconstructed
University Creek and it’s overbank floodplain. A control structure would be placed in this
embankment structure at the proposed University Creek outfall to Pleasant Grove Creek. The
control structure would be closed during events where storage needed to occur and could be left
closed for a prolonged (45 days or more) period if needed. Flows in excess of the design storage
depth would overtop a spillway to return to Pleasant Grove Creek.

The Expanded Southern Basin (Alternative Option);

The alternative basin design shown in Exhibit PG-4B. would be able to store 2250 acre feet
within a single basin south of Pleasant Grove Creek. In order to increase storage volumes above
the 1850 acre feet amount, the storage water surface levels would be dropped by 3 to 5 feet from
the original southern basin design, allowing more flood water hydraulically enter the storage
basin area. In order to reduce flood levels within the basin and provide the additional storage,
low lying areas of the basin would be excavated. Perimeter embankments similar to those shown
in the Original Plan would still be needed in this plan to contain waters stored in the basin.
although they could be built about 3 feet lower in height than those described in the Original

Plan. The excavated soils would be spread on adjacent lands which are currently above the
water storage elevations of the basin. The outfall to Pleasant Grove Creek would be moved
westward from the location shown in the Original Plan in order to discharge at the western most
storage location within the basin and provide additional fall to the creek. All flows entering the
Creekview Bypass Channel system would flow through this basin and exit to Pleasant Grove
Creek at the downstream end of the basin. At the downstream end of the basin, a control
structure would be build. Valves would be used to close the outfall structure when storage was
needed, but would normally remain open to allow captured flows to return to Pleasant Grove
creek. Once the valves were closed, the basin would fill from the incoming flows. Once the
max storage water surface was achieved, additional inflows would overtop a spillway and return
to Pleasant Grove Creek.
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The Northern Stream Restoration Only Project (Alternative Option):

The Northern Stream Restoration Project would re-align the existing channelized University
Creek through the Reason Farms Property to its discharge into Pleasant Grove Creek. The
existing drainage ditch outfall is an undersized man made irrigation tailwater ditch through the
Reason Farms property which discharges into Pleasant Grove Creek. Upstream of the Reason
Farms Property, University Creek remains in a natural channel form, and is proposed to continue
in that form as the proposed developments occur outside of the 100-year floodplain for this
creck. The existing ditch system has significant erosion issues near Pleasant Grove Creek and
result in a significant floodplain above it’s banks.

The project proposes to reshape the channel form of University Creek through the Reason Farms
property to restore a more natural channel form (per PWA design 2002, and CESI grading
analysis 2008). The channel form will be constructed with an approximately 500 feet wide
floodplain. An inset low flow channel will concentrate low flows through a meandering channel
within the floodplain channel. The channel will also be realigned to discharge further
downstream than the current outfall location. At the discharge to Pleasant Grove Creek. An
embankment will remain, which will be stabilized to release flood flows with less erosion
potential than the existing conditions. A culvert through the embankment will control and limit
floodwater releases into Pleasant Grove Creek.

Re-vegetation of the stream corridor will be an important component of this project, to help to
stabilize the channel from erosion issues, and to improve environmental habitat.

An Access Road will be provided at the Top of Bank of one side of the floodplain channel. The
entire limits of the stream restoration channel would be fenced to prevent vandalism

Alternatively, at University Creek, only a Minimized Stream'Restoration project could be
installed to stabilize the stream system without construction storage facilities. Storage at the
Northern Basin is higher in cost due to the excavations needed to create the storage volumes.

Project Alternatives to achieve 2250 AF or greater storage volumes:

Original 2 Basin Plan: The proposed Southern Basin Design Concept for 1850 AF, with the
proposed Northern Basin Design Concept for 680 AF (PWA/URS) is shown on Exhibit PG-4A.

Alternative 1 Basin Plan: The proposed Excavated Southern Basin Design Concept for 2250 AF,
with the minimized Stream Restoration project at University Creek (north basin area) is shown
on Exhibit PG-4B.

The Estimated Remaining Construction and Design Costs for each of the alternatives will be
presented in Table V-A and Table V-B in the next section.
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IX. COST ALLOCATION

Based on the original 2002 PWA conceptual design of the 2 basin approach and the Alternative 1
basin (south basin) approach, quantity takeoffs were prepared and a cost estimate for the
remaining expenses of design and construction were tabulated as presented on exhibits PG-4A
and PG-4B. Tables V-A and V-B summarizes the costs of each of the alternatives proposed. The
estimated construction costs are presented in current year 2017 values. Detailed cost estimates
are provided in Tables VI-Al, VI-A2, VI-B1 and VI-B2.

TABLE V-A — Original 2 Basin Project - Remaining Design and Construction Costs for
Project Components
Component Cost$
southern Basin 1850 &4F % 7,530,127
morthemnn Bagin G630 AF 7,185 804
TOTALS= § 14,715,931

R¥3

TABLE V-B — Alternative 1 Basin Project - Remaining Design and Construction Costs for
Project Components
Component Cost$
Souitihern 8asin 2350 &F

Norih Stream Restoration

9,964,741
3,995,382

TOTALS= & 13,960,123

o 1A

The drainage impact fee will be adjusted for inflation by the Construction Cost Index (CCI)
based on the 20 City Average, averaged with the CCI for San Francisco on an annual basis.
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TABLE VI-Al - ALTERNATIVE A ESTIMATED COSTS -REASON FARMS
RETENTION BASIN-FEE DETERMINATION BASIS — SOUTHERN BASIN COSTS

Reason Farms - Project Alternative 1 - Pleasant Grove Watershed Mitigation Fee 8asis - PWA/LURS 1850 AF Option

tem
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& &y & Gate Contrg! Struciure (Qullet!
werw #iruy et Crsving] 3nd Sate Conteals
Ealz=mziry ad contral for intat

Ermnarfies igs

Site Apputenances
AcozzzPoad 1Y
Farimpier Fane: 2
Frotenticn reading
sSE2rs#famas
aendssaning
Mydmsess]
tlope Srotaciion
ST

et Protertion andd \Winterization

FRLCT FI{n
opnesng e Design di0%)
,"ie—.-'nm..-.?

Iriert (el 3 draTaraien
Haoiiat Alitigation
pwisgn ol Dam Safety
Farnils

wrmtracton \1'@'\ggq'nir1t {ah!

MUSL. PROGRAR LO5TS

Program Jgdates and Ze2 Wsaiianng

Tansultand Paricination
Siaff Parte

Quantitly  Unit Unit Cost$ Task $
1 (51 S XZO.0006.00 $  200.000.00
% ac $  E0O.O08 S 23400000
$ 93400000
II0O00 =g 3 A0 S 2.300,000.00
§ 2,200,0.00
A0 i3 & 1300 % 43200000
JTR000 o $ 500§ 28800000
$ 330000000
] LF 3 200§ e
i % 5 IO S 25500
I =3 5 FAoONOs b ISOnsn
3 B S 1500000 $§  SSGO0.00
2 E2 S 120006 S 200.000.00
1 F S 1SEONE ¢ 15GEDNN0
i [ S BEOM ¢ B0
G20 S5 5 Ba&E $ IE3NE000
$ 1,024,590.00
3O LF 3 IS T WED HLOD
24000 L 4 200§ 5ZE,N0DAD
W) LF 3 won 3 T, 500 1)
1z B % IROENOD S ZMmman
FETEO0 <3 K IO S E33H0000
3 SF & FITAN % IOLSTDI0
150000 SF 3 & 33000000
1 L5 B R R - bR
4 i3 $ G R0
$ 32850000
CONSTRUCTION SUB-TOFAL  § 10,203,580.00
1 51 U0 IIE U0 S 002G,3FB 00
) S EMIOMON S SO0 AN an
3 ot 5 BOEem 5 TP
1 LS & B §
H Y & Xmoon S
i L » AW 3> EUIAMIX
Construction Soft Costs Subkotai= §  3.705,532.00
SUB-TOTAL LOMSTRUCTION COSTS = § 13,908,117.00
CONTIMGENCIES (20%) = § 2,681,823.40
TOTAL CORSTRUCTION COSTS = § 16,000,9490.9¢
i LS $ 15aponnn § 45000000
i S S IR S 19000000

TOTAL MISC. PROGRAM £O5TS= §  300.0KK.00
TOTAL PROJECTCOSTS = § 16,390,940.40
AVAILABLE FUNDS = 5 8,860,813.39

Additional §'s Needed to Fung Project = $ 7,530,127.01

MAY 2017
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TABLE VI-A2 - ESTIMATED COSTS - REASON FARMS RETENTION BASIN-FEE
DETERMINATION BASIS — NORTH BASIN COST

ltem

Reason Farms - North Basin 680 AF Costs - Plesant Grove Watershed Mitigation Fae Basis

i A Prevaiiing Wage Project]
Description

Site Preparation

kobilization

Clear and Gruh

Topsoil Removal and Replacement

Channel fmprovements
Channel Excavation and Channal Shaping
total jmearby) glacement of extra sails

Containment EmbBankment
Foundatinn Wk

Emiarkiment Fill-shaping firem Local Cut Source

Slape and Erasion Broiection

Control Stnuctures and Piping
Boyw O oot o At e tth Rarfura | Trssert
Carira | Gate and Telemimy
srmarfles Sysir

Site Appunenances
Bcosss Agad (127
Fammeter Faar 17ig
Frutection Fending
&coess Ramps
wanidscaping
Hydlrasazd
sypne
Ergzlan Prodection snd Winlerization

CONSTRUCTION SOFT COSTS
Engineering smd Thasign {10% )
permmitting

rzject Level IR aregarsiion
Halyitat Atitigatian
Farmnits

Canstruction Management | 3%)

Prepared By: Civil Engineering Solutions, Inc.

Quantitiy

52
39000

243000
138550

1200
23000
00D

3000
000
U050

5

3CE3Z0
4%
1
1

[

b= g

Unit

QEG

99

T3
=
SF

i
8
oF

Unit %
$200,000.00
$  3,000.00
3 4.00
3 .00
S 2.50
$ 18.00
] 5.0
§ 2.00
3 TEEOD
$225,000.00
$ 2.0
E] 35.00
3 2200
% 0
g 20,000 .00
% 3.00
$ 330000
$  S.000.00
£ 30.000.00

&5 U s > A% 4 4y

LrIE Y A 63

I O Y A W a4 W 4%

Cost$

210, DD, 00
155,0666.00
156,000.30

DF2,000.00
396,375 00

21,500 .00
222500 00
130, 00 05D

131, 09030
223 500D

125 000,79
T3, M0i.10
32,000 .00
120, 000,00
D, 50 .09
3,600, 1)
1,00 990

CONSTRUCTION COST SUBTOTAL=

544252350

$209,000.0C
5250,000.00
5175,000.00
5222.311.75

o e

W W

£28 57350

200, 06000
S5, 000 0
173.000.00
222.310.75

Construction Soft Costs Subtotal =

SUB-TOTAL CONSTRUCTION COS5TS =
CONTINGENCIES {20%) =

TOTAL CONSTRUCTION COSTS =

Task §

$ 512,000.00

$1,358,375.00

§  30%,600.00

& &50,000.00

$1,532. 250,00
$ 4,435, 235.00

$.1,541,935.25
$%,968,170.25

$1,197,634.05
$7,185,804.30

MAY 2017
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TABLE VI-B1 - ALTERNATIVE A ESTIMATED COSTS -REASON FARMS
RETENTION BASIN-FEE DETERMINATION BASIS - SOUTHERN EXCAVATED
BASIN 2250 AF COSTS

Reason Farms - Project Alternative 1 - Pleasant Grove Watershed Mitigation Fee Basis - Excavated South Basin Afternative 2250 AF
{ A Prevailing Wage Project}
lkem  Description Quantitiy  Unit Unit $ Cost§ Task $

1 Site Preparation

Woaitization 1 5 $ 20000000 § 20000060
Clear and Grub 150 AC S LS00 % 375.000.00
$  575,000.00
z Channa{ improvements
hanng! sxeavarian UL L 5 489 5 1,229.000.60
Eucavated Storage Yolume {sorager naut} SEROCD Y 3 159  $ 1452.000.00
S 2,672,000.0%
3 Containmaent Embankment
Feundatlon Warz pL-7 ] ¥ 5 1300 $ 43200000
Emmanement Sill-Shaning framacal Cut Snjres INEINN Ty % BRI § P ATTRORLN
Fill 2lgezment - Sorsgd =11l 34 rpl Topsell fcheiin 573730 fo % 280 5 1,351.5€0.00
$ 432130090
4 Control Structures and Piging
30 inch Jige o I -4 FELE s T I E
36 incn Qutlet Pige Valve i A S 2130040 §  23500um
Telemztry 3 coniro! for culisl pige L A S HZooney $ 330810
€ 7y § Gate Contro| Structune (kz) 2 R Sisgpecos 3§ TUDOTOLDD
3 oy 4 Gatz Control Struciure Qrutlet) 2 £ SI00.00000 5 20920000
Talametry and conrol fac inlkst 1 $2 S HBaocon & B0
arnariiex waur [ S =3 00 % U3F 000
S 72413090
% Site Appurtenances
2iness Road 112 i i 3 % FERI00.00
Pacimgter fenging Pl ppind iha ] §& 2R ITRL0
Frateciion Fencing el iF 4 g IR
Ropess Samos 1 Th & 3 MO0
Landseaping TATERC 5 4 G GBS
Hydrgzead e F % 3 IR
Slape Frateviian =000t b %5 5 RTEDON
FHPPD i w % S 3 50000
g 1 Pratecticn 30 Simberzad ) LS 3 %
S 3,501,900.00
CONSTRUCTION SUB-TOTAL ¢ 12,793,380.00
B HSTRUET T
Enginggnag and Dasign {105 1 by 4
Sarmifling
Frajer! 299l IR prenaration 1 S > 0000000
aital “Fitigation 3 . S TE0.009.LK
Dwistgnef Damtafely H] i% S 123 Z
Barmids 1 % £ WOOCOTO
Construction Managemen! (5% L S S 38353400
Construction Soft Costs Subkotal = $ 3,694,082.00
SUB-TOTAL COMSTRUCTION COSTS = § 15,437,.962.00
CORTINGENCIES (20%) = § 3,087,532.40
TOVAR CONSTRUCTION €OSTS = § 18,525,554.40
7 BISC. PROGRAM s
Fragram Jodare: and Fze Manitaning
Consuitaat #articipatian 1 3 SASCE0M S 135,000.40
staff Panicipation 4 15 & I50.000.00  $ 1500000

TOTAL MISC. PROGRAM COSTS=  $  300,000.00
TOFAL PROJECT COSTS = § 18,325,554,40
AVAILABLE FUMDS = 3§ ,360,613.39

Additional ¥'s Needed to Fund Project=  § 9,964,741.01

Prepared By: Civil Engineering Solutions, Inc. MAY 2017
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TABLE VI-A2 - ESTIMATED COSTS - REASON FARMS RETENTION BASIN-FEE
DETERMINATION BASIS — MINIMIZED STREAM RESTORATION COSTS

Reason Farms - Stream Rastoration Project at University Creek - Plesant Grove Watershed Mitigation Fae Basis

Item

[ & Prevailing Wage Project)

Description Quantitiy
Site Preparation
Faolilization 1
Cloar and G 21
Channel Improvements
Channel Excavation and Channe! Shaping 08600
Local (rearyy) plaoemeant of sxira soils 000
Contaimment Embankment
Faundation Wk SO0
Eirmipankment Fill-Shaping from Local Cut Saurge 12500
Slope 3wl Erozion Prglecticn SO000
Control Strurtuszs and Piging
Saow Ciulwert or &ngh wriith Natusal ineert 2D
ammarfles Weir <000
Sit= Appurtenancss
Boad (120 Ll u]
T
Froptesiion Fenging XD
T Rarmers ]
wanelseap ing 207Ey
Hyeirosesd 1=
SHRBE 1
Srosan Pnptaction anal Winterization 1
NSTRUCTION SOFT {O5TS
Snginesring and Bz (105) I
Parmitting
Project Lewel 2R greparation 1
Habitat Mitigation 1
Barmits 1
opnsiruction Mansgement (39%) i

Prepared By: Civil Engineering Solutions, Inc.

Unit Unit§ Cost$ Task $
LS $15000000 $  150.000.00
AC $ 500000 $ 105,000.00
$  255,000.00
¥ $ 400 S  432,500.00
Y % 230 S 195.990.00
$  627.000.00
L S 1300 S 3, 000.00
[l S 500 5 F3000.09
yid % 100§ 00.990.00
$ 184,000.00
WF $ 0 TIA0 $ 150,906.00
ST % 200§ 9%,000.00
$ 239,000.00
2 % 2300 % 199.990.00
i 3 2200 % 15400000
LF % WLH 5 1200050
e $ 2000000 % 120,000
SF % 200 % 85340000
5% T 000 S 10430000
L% 3 S000O % 5,600 100
1% $ WM ¢ 5000000
$1,198,200.00
CONSTRUCTION COST SUBTOTAL=  $2,503,300.09
L5 $IDIFN00 5 ZS0.330.00
iS5 SIDEOCO0 S 100,MO.0D
AT $230,000.00 & 250.000.00
is S100.000.00 $ 10000000
15 5123,183.59 5 12513500
Construction Soft Costs Subtotal= § $25,535.00
SUB-TOTAL CONSTRUCTION COSTS = $3,329,485.00
CONTIMGENCIES {20%) = § 665,807.00
TOTAL CONSTRUCTION COSTS = $3,995,382.00
MAY 2017
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X. FEE BASIS

Table V-A summarized the estimated costs of the construction of the Original 2 Basin Plan. The
southern basin would provide 1850 AF and the North Basin would provide roughly 680 AF:

A. Collectable Fee Land Uses to Distribute Construction Cost;

i.

ii.
ii.
iv.
v.
Vi.
Vii.
viil.
IX.

Low Density Residential (LDR)
Medium Density Residential (MDR)
High Density Residential (HDR)
Neighborhood Commercial (NC)
Community Commercial (CC)
Regional Commercial (RC)
Business Professional (BP)

Light Industrial (LI)

General Industrial (IND)

B Costs were not spread over the following impact land uses:

i

il.
1ii.
iv.
V.
VI.
Vil.
viii.
ix.

Open Space (OS)

Open Space Pasec (OSP)
Parks/Recreation (PR)
Park (PR)

Pocket Park (PR)

Public Quasi Public (P/QP)
Transfer Station (TR)
Right of Way (R/W)
Urban Reserve (UR)

Exhibit PG-3 Shows the remaining proposed development which will be subject to the Fee.

The proposed 2017 updated drainage fees would be spread to all development areas equally
based on land use. Acreage based fees are based on the total development site acreage, excluded
those land use types described in section B above.

For the Original 2 Basin Plan, building the South Basin 1850 AF, and North Basin 680 AF, the
updated fee schedule for all approved Specific Plans including Amoruso Ranch is shown in
Table VII-A1l. If Amoruso Ranch is not annexed, the resulting Fee schedule for the remaining
approved specific plans is shown in Table VII-A2.

Prepared By: Civil Engineering Solutions, Inc. MAY 2017
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TABLE VII-Al1 - COMBINED AREA FEES —

AMORUSO RANCH CONTRIBUTING
2017 Fee for Original 2 Basin Plan with Amoruso Contributing

Page 33 0f 39

ORIGINAL 2 BASIN PROJECT with

Acreage or Lot | 2017 Proposed | 2017 Remaining Fee
FEE ITEM UNIT | Count Remaining Fee %'s Generated

LDR Par Unit ) 45379 | < 3,979,284.51
MOR Far Lnit % 453.79 | & 2,551,661.17
HDR Per Unit 4 37430 | & 2,324, 777.30
NC Do A $ 5,889.21 | & 5241395
e Par fone ¢ 5.880.21 | & 2,575,528.55
RC D frg ) 5,889.21 | 5 5,889.21
BP Par dvrg § 588971 | & 345,925, 5%
U Par Arng $ 5.889.721 | 5 1,643 444, 75
ING Tzl S 4 5.889.21 | & 1,034, 344 55
TOTAL = & 14, 716,074,060

TABLE VII-A2 - COMBINED AREA FEES — ORIGINAL 2 BASIN PROJECT without

AMORUSO RANCH CONTRIBUTING
2017 Fee for Original 2 Basin Plan without Smoniso Contributing

Total Land Use Acreage | 2017 Proposed Fee §'s

FEE ITEM UNIT | or Lot Count Bemaining Fee Generated
LR Py Unit 5 43893 | & 3 82036467
MDR Per Unit $ 434,92 | 5 248335874
HDE Pz iLlin it -3 408.23 | 3 2.343,387.19
N Far fore & 542242 | 7,163,723
T Par fine 4 £.423.12 | 5 248214892
RC Par Long % 5,422,412 | & GA23 12
ap Dar S $ 423,12 | 5 59542285
1 Par dors § 423402 [ 5 17850839
1ML Far Lire 3 §,422.42 [ & 1,127.899.15
TOTAL = § 14,715,138.97

Prepared By: Civil Engineering Solutions, Inc.

MAY 2017
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For the Alternative 1 Basin Project, building the Excavated South Basin 2250 AF two different
fee schedules and costs are possible based on whether Amoruso Ranch Specific Plan is included.
If Amoruso Ranch Specific Plan is not included in the Fee, there would not be a need for the
North Stream Restoration Project and only the 2250 AF southern excavated basin would be
included in the remaining costs of $11.8 Million. For the Scenario where Amoruso Ranch
Specific Plan is included in the fee the North Stream Restoration Project will also be included as
shown in Table VII-B2, with a total remaining cost of $15.8 Million.

TABLE VII-B1 - COMBINED AREA FFES — ALTERNATIVE 1 BASIN PROJECT with
AMORUSO RANCH CONTRIBUTING
2017 - Fees for Alternative 1 Basin Plan

Total Land Use
fueveage or Lot | 2017 Proposed | 2017 Remaining Fee §'s
FEE ITEM UNIT | Count Remaining Fee Generatad
LDR Par Uit §769 § 307.28 | S ]
MOR Par Unit 3623 ) P28 | % 73T 833
HOR Tz it Gl & 25345 | 3 1574, 17795
NC Per &ng .9 $ 3,987.33 | 3 33 490 56
LN Fer &onz 4375 ] 398723 | & 1,744 574 18
R Far fore 1 L3 3.987.83 | ¢ 3,887.32
8P Par Lone 9.7 5 3IBFEI | 3 % EFEE3
u P Sng 2T 4 3.987.83 | & 1,494, 198.78
IND Ter bore 175.5 ] 1,287.82 | & 700,262.37
TOTAL = % 9.964,838.05

TABLE VII-B2 - COMBINED AREA FEES — ALTERNAITVE 1 BASIN PROJECT
without AMORUSO RANCH CONTRIBUTING

M7 - Fees for Alternative 1 Sasin Plan

Total Land Use
Agreage or Lot 2017 Proposed | 2017 Remaining Fee §'s
FEE [TEM U817 | CountRemaining Feg Generated
LOE I 00 $ 39735 | % 3066 37275
TADR 5018.00 5 397.25 | & | il
HOR 5753.00 & 3767 | % 833,085.31
L8 3,90 ) S A55.48 | & 43,833 .43
cC 586,44 $ 5,155.4% | & 1,992 268.93
RC 100 4 545544 | 5 5. 13544
gp 92,70 3 5,155.44 | § %,
4 273,40 $ 515544 | 5 193
INT 173.60 § 5ASE. 8 | 3
TOTAL = &

Prepared By: Civil Engineering Solutions, Inc. MAY 2017
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XI. CONCLUSION AND RECOMMENDATIONS

With this 2017 fee update, CESI has revised the hydrologic assumptions and updated the
construction costs. This provides a more accurate evaluation of the current and future needs of
the flood control facility and recalculates the impact fee required to pay for the eventual
construction of the facilities.

The conceptual plan completed by PWA/URS in 2002 for the 2 Basin, 1850 AF South Basin and
680 AF North Basin project has been previously studied in a “program” level EIR. Following
the work completed to date in the evaluation of the original 2002 PWA/URS Final Conceptual
Design Report, this update concludes that the original concept plans are the preferred project
moving forward at this time.

Future operational cost savings could be realized if the Alternative 1 Basin Project alternative
presented herein was constructed. The excavated 1 Basin Alternative would provide the least
expensive alternative, and will offer the City a minimized footprint of flood space on the Reason
Farms Property, offering greater flexibility in operation over a wider variety of storm events.
Because the 1 Basin Alternative would require further design and an updated Environmental
Impact Report, it is recommended that this alternative not be pursued at this time.

City Staff has begun to meet with Placer County Staff regarding potential mitigation of their
development area impacts within this facility. If that is to occur, the environmental documents
will need to be updated for those issues and the additional storage requirements. The intent
would be that if areas external to the City are incorporated into the mitigation facility, that they
would pay their full fair share of the cost of the improvements, the land, and the administration
of the project, as well as pay their fair share of future operation, management and maintenance of
the facility.

City Staff plans to move the project forward with the completion of the “project” level
environmental documents within the next couple years. Other alternatives, including the
excavated single basin alternative and northern stream restoration project will be reconsidered in
those documents.

The recommendation is to adopt the updated fees shown in Table VII-A1 or VII-A2, whichever
is applicable based on the inclusion/exclusion of the Amoruso Ranch Specific Plan.

Prepared By: Civil Engineering Solutions, Inc. MAY 2017
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APPENDIX A

ESTIMATORS UNIT PRICE SUPPORT DOCUMENTATION

Prepared By: Civil Engineering Solutions, Inc. MAY 2017



2017 Update to the Pleasant Grove/Curry Creek Watershed Mitigation Fee Page 37 of 39

APPENDIX B

SUPPORT CALCULTIONS FOR FEES AND COSTS

Prepared By: Civil Engineering Solutions, Inc. MAY 2017



AREASILAND USE FROM CITY GIS FILES

HAKE Def Webb | Horih Central| Mot Merth Industial] orth Rusevilla] Highland Re: West Rosevilla] Infill |Siena Vista| Creekview| [E!
TONF A HC my e HR HR R [[] v (] AR
LANDUSE

RQaD 537 12t 9 138 124 5 751 443 132 07 157 T 321 353
LER 554 3 5343 11353 20 5 3152 2483 1593 2 28 7159 i His
Ll [ ST 8 ] G [ [ 551 32 2 &l [
g5 9T ¥ 2145 2043 1742 1331 ki) Ti6 [ 317 4 37 13
e 127 1733 112 ¢ 812 313 (62 5 633 €5 2374 5 1 518
TP [ 32 (3 495 1 1] [ 32 % [ B & L]
BigP 13 502 734 37 54 425 [£5] 137 8 TI? 30 173
DR [ 465 172k B0 4 Bz b3 &) ] 4 £33 B2
PR FiTa St 7! 3283 Eid 1 T2 25t % 52 123 1 15 29
HOR 3 F3 =] 13 23 I55 1137 ¥ 934 133 383
RZ [ 1925 2 4 a [ & [ ) I g
8P Y 15E 2 3 £1 [ [] [ 25 2 [ 3
[ 23 [ 83 2 1 3 [ [} J ]
UR 3 J [1] i ] [ [ i ET [ 133
TS 7 ] g 3 [] [] bl 27 q L] 3
TOTAL AREA| 12152 11855 £E00.4 D7 1517 5241 Jarie 296.5 m51.1 8533 5833




Del Webb HCRSP HWRSP N.IND HRSP HRN

cv SUSP  WRSP INFILL
Changes by Landuse (New sublract Old)
LDR 04 10651 1104 147 6] 1005 38 696] -2889] 525 150
WIDR [ 3164] -1346] @6d] 292 q 683| 2338 53% 55 8
HOR B 447 3536 218 58 ¢07 12l ‘I w6 13 3
oMM D& AT} M5 335 4d 607 3398 1rs3 % 191
Pauk 55 5323 -3165| 3393 34 £ 48 6] 806 2513 1%
PGP 15 2254 2553 15 137 2.1 w1 57 3 101
ROAD 15 9| 2617 5302|536 33| Wor B/ 596 197 341
I EX g1 434 Bl 037 [ 357 o [ [
GS [ 4554 1368 329 52| 2G&r] 83 ima  wy 37
TEET CH: 151 116 96| 1062 7873, 20387] o237 27 0| sl 15314
TOTAL - DLD ANALYSIS
LOR 2 42229 1ITE4 /21 HIRT 2T 3295 GHE 5T
WIR [ 7754 257 B 924 ) ¢ 985 Ti4
[ 4 1272 1393% g 37 4548 ® B2 5
O 121 STt 1366 13215 W59 16243 53 RED 162G
Park 373 MFF OIETS 182 1TR 3B T2 W oesy @
FOP 3 TREL 10503 72 69t 54 9 55 2
R0AD | 4738 WE3 O OMITE 713 7RI W23 g 9t g
UR | %5 O ¥ ¢ g3 q BT @ a
05 57 ¢ 158 58 % 1413 1E3Y 0 3BET 0 2183 MES A9




Stated Volume Impacts
200G Fee Study Included | From Previous Studies Current Study Revised
Development Area Volumes {AF) Volume impact [AF]
Del ekl 37 25.56 23.36 3741
North Cenfral Rozeville P 2491 244.91 2723
Nortywest Roseeilbe S8 19461 154.61 239.7
Miprth 2rea tndustrial 367 66 357.65 4379
Ngrth Roseville 58 123.4% 1234 141.3
Hightand Resarea Narth 2.7 ¥ T 93.3
Wes? Roseville $7 207.21 207.21 2937
infill Lreas V2.5 926
Shema wivla SP {2065 kAL 82) 13541 125,40 255.2
Wastewater Treatment Fiant * 207 i 207D
Mgy Park 20 2.0
Cresikieey Sgecitic Plan (RA0L #L 55.38 35.8% 47.3
2005 RIOU [ &mgndso Ranch SP 378 530

TOTAL ] 131393 | 1824.74 | 2210

" MEtigation Rate gor 2008 Fes Uipdate esiimated af 1200 4F, howaver, it was anly included im the sumalus volume far 133C

SR guantifisd 07 AF Impact. Energy Park 2slimated 2047 in PUWASURS Analysis



IMPACTS for 8 day 10{-year event

TOTAL DEVELOPMENT AREAS

LAND
UsE
TYPE

LAND USE DESCRIPTION

IMPERVIOUS

IMPACT RATE
{AFIACRE)

LAND USE
AREA
{ACRE)

LAHD USE
IMPACT
{ACRE FT)

TYPE I SOILS

LOR  |Low Density Residential 44 109375 5551 3 f15.13
MOR  |Medium Density Residential 5 14903 472 130 00
HDR  [High Density Residential &l g 20442 5263 107 58
CC  |Community Commercial T 1 25975 3493 246 53
PR |Park 5 RN 1183 2 -8 71
PIQP  |PubliciJuasi Public 50 1 14513 483 7 T2 36

ROAC

Roadways

34275

231

323.24

UR

Iirzan Hesarse

3 0000

g7 2

7.4

ealna

05  |Tpan Space 300000 13523 gty
Ui Light Industrigl B 0 255975 S 233 8%
IND  |industrial Tih 25875 135 3 1258 91
R |Regional Commerciat i 25975 192 5 5003
EP Busziness Professianat i 0. 25975 1727 45 12
L i Fleighbarhond Comimersiat g 2 4.2 2%
T5& Trangportation ¥l i J.00
L gus Cleprsity BREGUEN 40 qoiRdy EER: 13440
MR |Pdediir Density Besidantial i 1 5 012
ROE |Htgh Ctensity Residantial &8 i} 14 .1 432
i Corrmiinity Dotrsroigh B 24 1 a AT
PR |Park & -6 FFEFA PR 5 -5 AT
PGP [PulshoiZugs: Fulie g 724431 4 S 120
ROAD |Roatusys 35 TIE0TT EE 4a
LR san Fesarg ] PRl Exs sl
5 it Spacs Z 2511 8 17
L Light Idustiisl T T4 S
M [iodustrial it i 17080
R [Fagionst Somimsoial T 1 (e
BF  |Busingss Professioigl T 24 o
HC  |Meaighiborhand Cominsrzigl T i 0 00
15 Trarsptatisr T it [T,
TYPE & & B SCILE
LDR  |Low Censity Fesidenial 41l 129 259
WOR [Mledigm Density Residentisl an VET 5 32
HIE  [High Density Fesidantial =0 T 253
Ci Dty Domntersial Til 0 25
PR Fark b 5.2 BT
PIQP  |Public/Quasi Fukliz 51 i 0500
ROAD  |Foadwa: &5 54 277
UR Iditan Fesare 2 ] ]
O5  |Dpen Space 2 U 103 5 004
L Light [ndustrial il 040550 05 921
WG |industnal T 1 40580 325 13 2%
RC  |Regicnal Commercial il g 40330 J 0o
BP Businzss Prafessional il i 40gE0 0 4
HE fleighborhood Commercial T 0 4ass0 0 0o
15 Transporation T G 40330 ( 0an

TOTAL=

190144




2006 Current Current | Change
LAND 2006 |Current| Study | Study infj Change | | 2006 Study Study impact
USE Study- | Study | Change || inf rate rate inf rate | [impact rate|impact rate| rate
TYPE |LAND USE DESCRIPTION | % IMP | % IMP | % IMP {inihr) lindhe) | {inthe} || ({affac) {affac) (afiac) |
TYPE D SOILS

LOR [Low Density Residential 40 40 bl .12 312 i} 9.072 0.034 00218
MDR  |lledium Density Residential 50 50 [i] 112 312 [i] G128 148 (3.0231
HDR _|High Density Residential 65 &0 5 312 012 [ 0206 1 204 -0.0016

CC  |Community Commercial 70 70 [ 0§12 312 1] 3233 1} 260 .3267

PR Part: 5 5 1] 112 312 ) -3 115 41100 0.0151
PIOP _|PublizQuasi Public 50 3] 0 112 012 i 128 1149 0.0231
ROAD |Roadways 35 35 O 312 012 g 3313 3343 0.9297

UR Lirkar Resece 5 2 -3 g.07 0607 & 1] 1] 1]
05 |CUpen Space 5 & 3 qay 307 [ [ ] 1]

LI Light todustriat 73 T 1 312 12 4] 3223 11360 1.0267
WD |rdustngt 71 i ] 112 312 [1] 5233 250 1.0267
RC  |Ragonal Sommercial 70 T G .12 .12 1] 59.233 1 250 1.0267
BP  |Busivess Professional 77 b i 112 gt 3 8733 F2E] 0267
WC  |tsghbadfrood Tommzocis! T 7 ] 142 112 2 233 a3 250 0 3267
TS Transgartation Tt Fi ] 708 g 12 g0 3 2% 1 250 .00z

TYPE € SOILS
LDR  |isw Density Residantial 10 41} [ G5 NS [ gt 2133 099
WDR  Rfedium Gensity Residanbal 5 5 3 318 G i .15 1.245 10943
HOR  |High Density Residantial 55 B 5 1% 1B [ 3367 1.0575

CC |Canwmanty Comnmersial T T 1 818 {5 i 3 384 0892
PR Eakc 3 3 2] [ENES L 0 4 333 1 ag3z

PP  [Public. Duas: Pulslic A1 i g 15 X185 [i] i 10343
ROAD |Roadizs 35 35 J [ORES ] g g 451 111923

UR  |Libar Basans 5 2 -3 i [ 2 §3 [ ]
08  Tpen Specs 5 = -3 3 0% 712 T3 7 i3

u Light fivfustiial 31 T [ G 1% g5 3 [ 3335 1.3952
IND  [ibosinat i T g 315 [R5 [ [y [ 70932
BC  [Fam St b} 7 1 0.1% DALY a i 1 353
BP  |Eusirgss Pndessionad 71 3 i 018 31 [ [ 1363
N aigihadraed Damrerngl T T 143 J Tz e [ g 353 7 383
I5 |Treosportation o] T3 il [ EL 4% .35 .25 . 358

IYPEAL B SULS
LOR  |Lzw Censiby Rasidential 4 A0 4] 25 & 153 iy 1 1345
i3 i 50 57 ) 323 [ 3232 13370 30330
HOR  5mbd | 3 B -5 335 [ 1 33 | [yiE

CC  [Taivma mnygosisl T m i 1% ] 0354 ] 10443
PR 3 3 7 725 g 1054 AT 047 [T
PagrP 51 511 b a 3232 .27 11358

ROAD i 33 i i [ PR 3313 1495

R 5 z ) 71 g [ [ 1
0% 5 Z J [ i ] 1] 1 [d

Ll Lignt indugtest ki T 1 725 155 [ = 0405 19443
MR lindustral 77 hi it 13 S ] = 7408 113443
2C  |Esgignal Lomimsrciyl it T 1 325 175 i 3.354 9.40% ] 1448
BE Busingss Prafzssionzl T 7 il a5 i L £ Fed 14533 g 13443
NG [Msghbsdisod Somntarcial i 7l 1 325 i 1 3EE PREhT] 0 6447
1S |Transpodatiog T i 1 717 143 343 1 382 3409 7 253




IMPACTS for 8 day 100.year event OEL WEBB
LAND LAND USE | LAMD USE
USE % IMPACT RATE| AREA IMPACT
TYPE |LANWD USE DESCRIPTION IMPERVIOUS | (AF/ACRE} {ACRE} | {ACRE FT}
TYPE D SOILS
LDR  |Low Density Residential 40 003375 6485 & 8
MOR  |Madium Censity Restdantial 5 0 14305 & 100
HDR  |High Bensity Besidential 3] 020442 4 3z
€€ | Community Commeecisal 70 0.25975 127 330
PR |Park 5 -0 0595991 2338 25 35
PIQP  |Publizi3uasi Public 51 0149608 39 DTS
ROAD |Roadways 35 1134275 a3 15.3%
UR Urlzan Ezsons 2 3 T I 1 1B
Qs Upan Space 2 PRGN 32 PR
il Light lndustial ol 1125475 i1 i i
MG |lrdustng! T 1 255975 il o
RC  |Fsgional Commercial Jil 0.25875 i .00
BE Susitess Proessional filY! 1 25%TE, I I
NC Mleighborrast Tommennisl il .2 1] 7.3
T8 Transpatstion il .2 i 8
TYPEC SQHLE
LOR  |Low Dansity Residential 41 15311 52 t14
WOR  |Medium Censity Resdential 56 i 24431 i 3 13
HOR  |Histh Density Hesidential £l 03RS T J ]
CiC Coamimegmty Soenreancial e 1] 36322 A 00 6
PR |Park 5 AT 03RS LT -1 54
PGP | Pulsdi:Quest Public 561 0 24431 05 g1s
ROAD |Roadwares 35 134T 15 207
UR  |Urbas Be 2 K QT 0 7 28
Q5 Cpan Spsce 2 157 (el
Ll Light industrat T [ i (0
WO |Industosl T i 0
R Fegiorat Sormirsosial T Iid 7 £s
BF Eusingss Professiong Rl g 0
HC  |Mbeighbahioosd Sommarsist X IZi .04
TS Transpadation A i g
TYPE 4 & B 5UILS
LOR Lo Censtty Residential 41 0 200aE i [
MDR | [ediom Bensity Besidennsl 51l 0 2E49S 1 RN
HOR  [High Censity Fesidentiat 50 i i
cC Dorvimunity S bl i 10
PR Fark: 5 47 -1 9%
PIQP  |FubkliciZuas Bublic 51 I 400
ROAD  |Foadwa,s 35 1 )
UR IUrkan Fesarsg z 00000 il 17
OF  |Jpen Spacs 2 000900 il 130
L1 Light lndustrial 70 0 40830 i ]
MDD [Industiizl Eil i 40880 11 3
RC Fegional Comimgrsial il 040330 i i
BP Husiness Frafessional 70 11 408310 ] g
i Heighbwhosd Cammencigl 70 040530 ] 030
15 Transputation 1 0 404310 i 170
TOTAL= 57.41




IMPACTS for 8 day 100-year event NORTH CENTRAL

LAND LAND USE | LAND USE
USE % IMPACT RATE| AREA IMPACT
TYPE [LAND USE DESCRIPTION IMPERVIOUS | (AF/ACRE) {ACRE) | {ACRE FT}

TYPE D SOILS
LDR  |Low Censity Residential 44 0.09375 5233 49 (5
MOR  |Medium Density Residential 50 0. 14508 46.6 555
HDR  |High Density Residential i 0.20442 g2.5 16.86
CC  |Community Sgmmercial i 11.25%75 1624 4218
PR |Pak B - 09991 94 -5 .39
PigP  |PubliciQuasi Public S 014908 466 585
ROAD |Eoadways 35 1.34275 121 4147
UR  |Urban Hesers 2 Q300 0 (43
05 |Open Space 2 g 156 1 330
L Ligght Industrist T 3.25%75 57 5 175t
M |Industnal T 3 25975 0.3 021
RE  |Fagional Commearciat T .25975 1328 5003
BP  [Business Professional T (.25975 15% 4 41 40
HC  [Meighborhood Commencial Ti 25375 23 3 53
TS5  [Transpodation i 025575 i g.aa

TYPE C SOILS
LDR  |Low Censity Hesidantial 4 31831 T4.5 211
MDR  |Ghediimm Deosity Besdential b1y, 324451 o 00
HOR  [High Censity Hesidentisl s ReliOy i A 015
T |Community Cnmimeersiah T T 36332 5.1 4 0%
PR |Park 5 13235 1 .61
PP  [Public/Quast Public i 4 24431 38 il 33
ROAD  (Foadways 35 3y 03 0.37
YR |Urbsn Rasere 2z 0 T i P,
OS5 |Open Specs 7 {0 434 PRI
[ Light nsdusina Fi! " i R
M0 |Industial i {1 A
RC  |Regisual Sommercisl ik {1 o
BPF  |Businsss Frofessional T 27 03t
NC  |Meighbortod Comimescial hix i 300
7% |Trenspartation T il i

TYPEA & B SOILS

LDR  |Low Censity Residential | - | I |
WOR__ [Wedium Censity Resuentisl il a g
HOR  [High Density Residentis! 54 i 0 ad
20 |Community Sommisrsial T i T
PR__|Park 1. L 0.0u
PGP |Public/Quasi Public 51 ¢ il Y]
ROAD [Roadways 35 51201 i .04
UR  |Urban Rassrs Z i Jagin ] .
05  |Open Space 2 .00000 i .y
Li Light Industrial it 3 40850 1 009
IND  |Industrial T 0 40380 0 00
RC  |Regicnal Commarsial 70 0.40880 0 0q9
8P  |Businsss Professional il 0 40880 I 040
HC  |Meighborhood Commarcial T 0 40880 Y 024
75  |Trangportation 7l ) 40830 0 000
TOTAL= 272.34




IMPACTS for & day 100.year event

NORTHWEST ROSEVILLE

LAND
USE
TYPE

LAND USE GESCRIPTION

%
IMPERVIOUS

LAND USE
AREA
{ACRE)

IMPACT RATE
|AFIACRE)

LAND USE
IMPACT
{ACRE FT}

TYPE D SOILS

LOR

Lpwe Density Resilential

40

133375 1480} &

133 81

WOR  [Medwm Censity Residential 50 14908 122.3 13.23
HDR  |High Density Residentisi &l (1 20442 548 16.13
CC | Community Commercial 70 1.25975 110 3 2385
PR |Park 5 009931 3253 -32 50
PGP |PublicdTuast Pulhiz 50 . 14985 T34 11.84
ROALD  |Foadeass g5 34275 153.3 52.71
PR |Udsar Heserne 2 3 QD 1 .0
0% |Open Spacs Z i A 173 1.6
1] Light tndustral Rl 2 i F.40
L |ledustos Rl 3 (3.4
RT  |Regional Commercial il a .30
BPF  |Business Frolessional B 33 229
ML |Msighborfrosd Commgrcial i) g [
TS |Trapsportstion il 0 [
TYPE € STHLS

LR 44 52 455
MR 54 i1 G2
HIER £ 41 125
I T 18 3
PR 5 203 153
PP 51 3 [

Foat

O
) 4

ROAT 3 ; 0 4R0ET E; [
UR Urdan Cesars 3 G 90003 ) i 10
0% Qe Sg 2 0 6598010 BT i 30
(] Lingve fodistoral T 1 36322 i 1731
M |lndustnal | i 30
RC Regeoral Tomranigl T i R
B =i 5 Profegzmral i 1.2 T

i [ fle g Cemrirzoisd i i g
Tk Transjmtalion T 4 0 0a

TYPE & & B SCILS

LOR  |Low Censity Hesidentia 47 g 00
TACR | Pl £ - Flasidantial 50 i 7
HOR  |High T e 51 1 s
CL Doty Dol T i i i
PR Farl 5 I 1
PIGP |Puihciduast Public 50 i 030
ROAT [Rosdways 85 i 1
UR rkan Flessra Z P ! 30
L3 Opsn Space 2 L s iz (R
LI Light lndustrial i 0 400530 5 [T
W fndustrial 1 0 40330 1 gy
R |Fegional Commigraial 70 ! 399
e Blisiness Frofessional Tl 0 0 i
HE  [Msighbothzsd Commercial i 7 7040
TS Transpoiiation 7l 740530 i1 70

TOTAL=

23873




IMPACTS for § day 100-year event

NORTH INDUSTRIAL

LAND LAND USE | LAND USE
USE % IMPACT RATE| AREA IMPACT
TYPE |LAND USE DESCRIPTION IMPERVIOUS | (AFFACRE) {ACRE} | {ACRE FTj

TYPE D SOILS
LDR [Low Density Residential 40 0.0%375 201 7 18 %1
MDR |Medium Deinsity Residential 50 014303 30 .4 1139
HDR  |High Density Residentiat G 0.20442 218 4 46
CC  |Community Commerciah T 0.25975 50.2 15.54
PR |Patk 5 -J 09991 513 513
PIQP  |FPubsliciQuasi Fubhic 5l 0 14303 8.5 127
ROAD |Roadways 35 0.34275 1.7 3143
UR  |Urhan Besere 2 0 Qe 2 .00
05 |Dpen Space z 000300 117 6 300
L Light trdustnal il 0.25975 795 8 2 &7
MDY |industia T 325575 452 5 120 1%
RC  |Hsgionsl Commercigh T 1.25%75 {1 .04
BF  |Businzss Pofessional i 1 254975 54 140
MC  |Meighberhood Commersial T (25375 3.9 231
TS5  |Transportation 77 25075 i 000

TYPE L SOILS
LDR  |Law Clensity Residenbial i DRGSR { £ [T
WMOR  |Rledium Deosity Residential Al (1 24431 9 3130
HOR  |High Density Begidentiad £l 0300551 i & I
e Commuiity Tamraerchal hil 0 3n32¢ & {1 D
PR |Pad: 5 -L13235 s 1115
PP [Publc'Qugst Pulsliz 37 024431 3.2 005
ROAD  (Rosiways 35 U JBITY { i i
R |lidan Resses 2 0.00000 y £
0S8  |[TOpen Spsce 2 i 0 232 0.0
LI Light Industiat 70 0 3Egee T4 232
e |industnat gl 43 it 16
R Ragional Sommercial il 5 i} 51300
BP  |Businoss Profsssional Tl ] 3g i 13
HC  |Meighboriond Cammseeial Tl 0 3 4 T 303
15 |Transpadation Rt 0 3 1] 7 0

TYPE 4 & B SUILS

LOR _ |Low Qensity Residential 41 11 20053 23 il 5
MOR | Mledium Cansit, Besidsntizl 5l 0 26394 i LR
HDR  |High Cunsity Sesitlsniial ol J.3393% t & o
co Commnity Sarrisnsiat T 7 403310 1 i ar
PR |Park L - 04235 il g
PIQPF  |PubliciQuast Publiv 50 0 25533 i .3
ROAD |Roadways 35 ; 2 113
Ug  |[Uran Feserse 2 RGNS 1 g
0§  |Dpsn Space 2 0.39000 254 Q.0
Ll Light Industrial Y] g 40880 .5 20
NG |Industria 7l 0 498580 32.5 13 23
RC  |Regional Commarzial 70 040330 1 0.1
BP  |Business Profegsianal Tt 0 40880 1 307
NC  [Meighborhead Commersial 7l 0 40830 7 .84
15  |Transportation 70 040830 f} Q.00
TOTAL= 427. 1




IMPACTS for 8 day 100.year event

HORTH ROSEVILLE

LAND LAND USE | LAND USE
USE } IMPACT RATE[| AREA IMPACT
TYPE |[LAND USE DESCRIPTION IMPERVIOUS | (AFIACRE} {ACRE) | (ACREFT)

TYPE D SOILS
LOR  [Low Deasity Residential 1.3375 32 § 75.25
MDE  |Medium Density Hesidential 14803 G3.2 %42
HDR  |High Censity Residantial 20442 128 g 75
cC Coimmunity Commercial 3 25475 304 2083
PR |Park - S 97 G 478
PiQF |FPublic/3uasi Public 2 14903 551 ¢ 21
ROAD |Floadways 35 334275 104 2 3511
UR ilran Regere 2 {0 G0 ] R
0% |Dgen Space 2 o (R 1135 0 (i)
K] Light Indhistrial il 1 25475 I 130
D |industaal il 3 25575 1] 13300
RL  |Fegional Commarcial ¥ 25975 i 000
BP Busingss Profegsional T f I
NC Heighborhosd Commercia Til g 3.0
75 Trangportation ELC a £

TYPE C 500LS
LR Lo Tansity Hesidential 111 5% 121
AL |Pelizdin bt Hesidential & 1 £ ARy,
MR |Higl Censity Basidantisl 1 [ g0
T Carmraenty Daminencish ¢ 14 05z
PR |Pad 0 03235 29 -l 113
PGP |Publez Juast Pz a0 24437 02 a5
ROAD |Pasdways 3 4SITT 34 1 55
UR  |llsar & (0 T ] 33
5 en Tpses 0TI 515 oY
Ll Ligght fndustingl 136322 1 ]
WG Jindustog 0 3EF2E i i1
RL Elsmpmnat Domvesrsial 035 a g
Bp Businsss Professional I il by
T Msighizorhomsd Comimignsial 3 i 300
1% Transpotsticn i 1

TYPE 4 & B SCILS

LOR Lo Censity Residentigl 411 25 138
MOR  [Bladiven Qensty Fesidential Al i i3
HDRE  |High Deasity Fesidential 1 3] o
cC oty Cormmgrsiah T i I
PR Fark g 13 3 156
PIQP  |PubslicTuasi Fuklic Al I 0
ROAT |Fsadways 35 13 031
LR |idrban Resers 2 LAD 0 R,
05 Dpsn Spacs 2 ey 11 |
i Light tndustral T i1 A3 i {100
MG |lndustria it A0 0 gy
R Fagisnal Commersial Til [ 40830 I} [
B8P Husinzss Professional Bl 40380 i i)
NC  |Meighborhood Commergial T 1 405380 1 g ag
75 Transportation Bl 14083 ] (A
TOTAL= 152.00




HAPACTS for 8 day 100-year event

HIGHLAND RESERVE

LAND LAND USE | LAND USE
USE % IMPACT RATE| AREA IMPACT
TYPE |LAND USE DESCRIPTION IMPERVIOUS | {AF/ACRE} {ACRE} | (ACRE FT}

TYPE D 50ILS
LDR  |Low Density Residential 4 09375 243 3 23.33
MOR  |Mediwm Bensity Residential 50 g 149608 1] .80
HDOR  |High Bensity Residential B 9 20442 455 g 30
CC  |Community Commercial ¥ 255875 1625 42.21
PR |Park 5 -0 BER91 T2 -3.72
PIQP  |Public/Quasi Public 50 0. 14508 435 723
ROAD |Roadways 35 0.34275 443 1518
UR  |Lirbar Heserse i £ KDERIE i 313
05 |Open Space 2 £ QR0 BT 13 i}
Li Light kedustrial Fil 0.35475 i .41
Mt |Industnal i i 25875 & 3 3
RC  |Ragisial Tomimercial Bt 025375 £ Q.o
BP  |Busingzs Prafessional i 3 25475 & - ax
HC _ [teighborhaod Commercial T f} 25575 0 300
TS |Transpoitaton T ) 25975 & 0.0

TYPE € SOILS
LOR  |Low Density Residenhal 4 i s
WDR | Alediis Dansity Residantisl 50 ] 160
HR  |High Tl Rasidantial "I ) 173
TC | Zomimunity Tormrienzist il { [
PR |Par 5 g 3.0
PP |Fubhe/Guast Public 34 IE 3 3
ROAD [Soadwars 39 0 Py
UR | Hassre Z % [
O% | Dgsn Spece ] [ i1
L Ligght lindisstrial Til i 0 G
0 |Ledustost T I 0 6
RC  |Begaital Camimercigl 70 i 3
BP  |Busiiess Professionst T i .3
ME  [Pleighberhgad Commercis! T g 3
15 Transpoitation 71 {0 i3 130

TYPEAR B STILS

LDR  |Low Density Fasidential 40 (20053 L) Y]
MOR  [Flediom Bensity Hesidentisl 50 i 25999 i 10
HOR  |High Density Residential £ 33539 g 1300
CC | Commumty Sommercial T 1 a0 ] i3l
PR |Park i 04235 i 109
PIQFP |Pughc/Juasi Public 1] G 1] £ 00
ROAD  [Roadways 55 J .04
UR  |Urhan Resars Z 1 QI 1] 0 04
05 |Upsn Space 2 03] i 700
LI Light Industrial hilY 040330 0 g a0
MG |Industrial Y 0 43380 g Y
RC  [Regisnal Commercial Eilt) 040340 7 000
BP  |Business Frofessicral T 1 408350 g 0 ag
NC  |Msighkorhood Commercial il 1 409810 U PR
1§ Transpartation 70 040380 0 000
TOTAL= 93.55




IMPACTS for § day 10-year event SIERRA VISTA

LAND LAND USE | LAND USE
USE U IMPACT RATE| AREA IMPACT
TYPE |LAND USE DESCRIPTION IMPERWVIQUS | {AF/ACRE) {ACRE) | (ACREFT}
TYPE D SOILS
LOR  |Low Density Residential 1) 1.09375 05 % BE 18
MDR  |Mediurn Denaity Residential 56 ] 14303 1224 18 U6
HOR  |High Density RBesidential At ) 20442 43 4 1% 109
o Community Sommercial T 0.25975 2374 51 66
PR Park 5 -0 093491 105 1 -10.51]
PGP [Public/Quasi Publiz 50 {14908 71T 14059
ROAD |Roadways 35 334275 157 7 5405
UR Urzan Resere 2 3 O 401 I
0% |Open Space 2 02 3174 [N
L Light Industrigl ki 1.254975 0 t g
e |Industriat Tk a1 25975 3 3.t
RC  |Regional Commmargial i 1. 25575 { .04
BP Busingss Frofessional ] 0 I5ATE I Y
MC  [Msighborhasd Somoensia Tl 1 25075 { 3 0
1%  |Trenspordation B & 2557 i ¢
TYPE C SCILSE
LR |[Low Oensity Eesslantial 41 i £ 118
TAGR | Rbedivn Censity Fesidsntist ST 5 0 £
HOR | High Censity B A &l ; 0
i DRty Cariresrsial T i £
PR |Pah 5 7 3433
PIGP_ [PublicGuasi Public 51 q LRI
ROAD ; 34 0 1]
UR  |Ursan Eesan 2 ] [
G5 [Opan Specs 2 3 i
Ll Ligght Instustnal ¥l 0 3 710
NG |lndustnsl Tk i (a8
R Famganagl Conuresanzizl T i [T £
BP Buzinzss Frofsssionst ki il 7 i
MC  |Maighbacd Tommmesigt Eil 7 ALY
75 Transpartation i 1 Y
TYPEA & B 50ILE
LDR  |Low Density Residential 44 i LY
IO [ Pdedium Clemsity Hagidentist a4 1 34
HOR  |High Censity Residentisl il 133 g a0
Co DNty Comisrcia B a4 U] g
PR [Park 3 G4, 1 R
PGP |Pubklic/Quas Puktic a4 g 284 0 1
ROAD  |Ruoadways 34 51231 1 01
UR Urkan Fgsars z 000 ] (100
05 Opsn Spacs ¥ 0 .00a00 i Pl
Ll Ligtht Industrial 71 1 40aa0 0 o ]
N0 |Industrial i 1 40880 Ul gy,
RC  |Flagional Commersial i 7.40380 Ci 0
BP Huginesz Professinnal ¥ 1 40850 il R
NC Haighborhood Commanzial T 3 40938 ] g.ad
15 Transportation T 7 40831 i) 4.4
TOTAL= 249,24




IMPACTS for 8 day 100.year event

Creekview

LAND LAND USE | LAND USE
USE % IMPACT RATE| AREA IMPACT
TYPE [LAND USE DESCRIPTION iIMPERVIOUS | {AF/ACRE) (ACRE) | (ACRE FT,
TYPE I SOILS
LDR |Low Oensity Residential 41 0 05375 157 6 14 73
MDR  |Medium Density Residential 58 0.14303 53.7 8.75
HOR  |High Density Residential ] 0 20442 18.3 384
CC  |Community Commercial Fils; 7.25975 151 4.96
PR |Pak 5 - 09851 16 -1.50
PGP |Public/Quasi Public i i 14508 101 151
ROAL |Faoadways 85 3 34275 323 1124
DR [Urhas Hessne i 400000 372 0.0
05  |DOpen Space 2 Al 35 3 a0
Lt Light Industrial fiS 25375 & 0.0
D |ndustag) TH 4] .05
RC  |Remongl Commercial 30 i &.0a
BP Business Piefessionat i i [
ML |Meighborhgod Commscial R i 3.1
TS  |Transportation Tid £, 25975 i 120
TYPEC SOILS
LOR  |Low Density Residential 4iF 71331t 05 TRE]
MR |Eledium Density Rastdantial B 24431 o 10
HER  [High Ceosiy Fasidsatial il & 30851 i 0 ad
CC o |Commnity Commgesizt i 1 35922 3 03
PR |Park A i .20
PP |PublCuast Pl B 7 244Gt f i 0
ROAD |Haadways 5 545077 il g 04t
UR  |Urban Fssstg 2 26 0
0% |DOpen Spacs 2 253 [
i Light Industost T i 0ag
WG |industoasl T i 0,
RC  |Fagionsl Samimgrsigh fild Y 33
BPF  |Busingss Professional T i ¥ 0
WC [Fisighborlisgd Somrmsrcial i i 0
75  [Transportalion T4 g [
TYPE A R B SOILS
LOR  |Low Censity Residential 11 120053 14 .36
WOE  |Wedinm Censity Rusidsmtial At {1 25995 97 2 a2
HDR  |High Osnsity Residsntisl 5 7.3393% 0 £ 31
CC [Zemmunity Commsrcial Ti 1 43350 i R,
PR |Fark 5 3042358 i 0.3
PIGP  |Pulttic/Guasi Publiz 5il i 25599 £ 0.1
ROAD  |Roadways 35 3 g5 026
UR  |Urhan Resers P4 00003 .3 s
0% |Dpen Spacs 7 1.00000 157 001
LI Light Industrial T 7.40837 0 Y
MDD |Industiial it 0 40580 1 0 9g
RC  |Rsgional Commerzial 7] 140380 | 4.00
BP Husingss Professinnal T TGN 0 000
HC  |Meighborhoad Commersial 70 3 40330 ] Jad
15 Transportation T 7 .40330 0 0.a0
TOTAL= 47.34




IMPALT S for § day 108.year event

WEST ROSEVILLE

LAND LAND USE | LAHD USE
USE % IMPACT RATE| AREA APACT
TYPE |[LAMD USE DESCRIPTIOHN IMPERVIOUS | (AFJACRE) {ACRE} | {ACRE FTj

TYPE D SQILS
LOR  |Low Censity Residential 41 009375 1543 6 145 13
MODR  |Misdium Density Rasidantial 1] 14308 120 789
HDR  |[Hirh Dersity Hesidential B 20442 1003 21356
cC Cornmunity, Tommarercigl Ty 3.25575 52 1371
PR |Pak 5 DEERY 1537 15 3%
PIOP  |PubficiQuast Publc 50 014308 147 & 2203
ROAD |Fosdways 35 034275 1332 45 96
UR  |lrhan Hessre Pl R i £ 0
08  |Tpen Spsce P Joaaand 537 2 & 3
Ll Light ndustrial i 325975 351 14 31
MG |industnst Tt 1 255745 329 355
RC Regionat Sommercial T 0 25%75 ] 3 26
BP  |Blusingss Pmfegsiral T 0 25975 01 ]
NE (Plsighborboot Commencia il 125975 1} 1.04
T5 Transpodation I ZEETE i 1 1360

TIVPE L SOILS
LR |Low Qensity Residentizl 40 0 133114 43t 739
MOR  (Rledum B Jiry a0 i 21 ] [
HOVE  |High Sens i { i 45 251
Co gttty Damnageroisl 30 ] 33 3 el
PR |Pal o A A7 4 320
PGP |Publn ' Duast Pubilis 51 I 13 R g
ROAL [Foaibogys 35 il e 355
UR [Udsair Fassrs 2 X ) .0
G5 |Open bpe-:& 2 415 £ 341
Ly Liglst Industnat Rl f.' i3 0
M |irdostial T i RG]
B i 70 [ (AL
2P T i 5 08
i Tl & 7aa
T Transpsiatini T 7 g

TYPE & & B S0ILS

LORE 41 [ 37
RO | Tadinm Fesidantial 50 1 2T
HOR  |High Density Besidental gil i 253
CC  |[Tomimuoiy Somimeensiat B & i35
PR Fark: 3 3 A3 ad
PGP |Publicyuzs Pubklz 51 il 13
ROAT |Fosdways 35 051291 1 051
UR  [Llban Fessis 2 0 000 1 1
05 itpen Spane 2 J.0g0n01 A 2 gl
L Ligit Industrial T 1) 40580 1 130
MG Irchustrial il 1 40830 1 ALy
R |Regional Sommensial T 040350 d 400
BP Businzss Professional i 0 40330 i 7
HC  [Meighborhiosd Commerial 71l 0 40330 1 g
iE] Transportation Pl 0 408817 1 1 ad
TOTAL= 293.71




IMPACTS for 8 day 100.year event

AMORUSO RANCH

LAND LAND USE | LAND USE
USE % IMPACT RATE| AREA IMPACT
TYPE |LAND USE DESCRIPTION IMPERVIOUS | [AF/ACRE}) {ACRE) | {ACRE FTy

TYPE D SOILS
LOR  [Low Oensity Residential 40 .09375 2435 22 83
MDR  |(dedium Density Residential 5 14508 53.4 371
HDR  |High Density Restdertisl Gt 0 20442 38.3 783
CC  |Community Commercial i 1.25%75 51.5 1333
PR |Park 5 -1.09491 229 225
PP  [PubliciQuasi Public 5iF 0. 14308 LIETeEs 253
ROAD |Roadways 35 34275 185 15 %4
UR  |Urban Resame 2 IR (] 1%.9 £ 1
05 |Open Space pa (1.00050 145 {3
Lt Light ndustrial Bl . 25975 { 2.2
MG |Industral T 25975 £ PR
RC  |Regions! Coimmercial T (J.25%75 g 0.0
BP  |Busingss Professionst ¥ 11 28%75 { & G
M |Fleighborhosd Sommesial T §.25975 1 3.4
15  [Transpadation Bt 1.25375 i g

TYPE C SOILS
LDR |Low Censiy Residentiat Bl 113311 i i1 710
MOR  |edium Ceosity Besidectial 50 0 24481 g £ £
HOR  |High Density Besidentat &l i 30551 i PR
CC | Conumunity Sorumential i 138322 i Y
PR |Park i Ry i .28
PiQP  |PubliciQuast Pubhe 5 124431 i s
ROAD [Hoatwsys d3 R ST i {00
UR  |Uran Besars 2 000 g )
D5 Tpen Space 2 1T i Pl
] Light tndustial Ti .35322 0 09
IND |Industral Y 1 3RE2: il AR
RC Fegionat Daimrersial T 0 3e322 i 1l
BP  |Businsss Frofessional gl 1.35322 i IO
e Mleighbarhood Domengrcial il 136322 il G
T%  |Transpotation it 1] 36322 1 0 0

TYPE 4 & B SOILS

LDOR |Low Censity Resideatial 44 20053 i .03
MOR  |Madium Uensity Besidentia 511 26399 L G
HOR  |High Deosity Besidantial 1} 1.33535 1 [
e CommimTy Lamienyia i 040380 ] g
PR |Park 5 -1 04235 1 i
PIQP  |Public/iQusst Publiz 51 (259585 0 30
ROAD |Foadways 35 051281 1] A
UR  |Urban Fesame Z 93008 f] gy
05 |Opsen Space 2 700000 ] Y
Li Ligtht Industrial T I 43830 1 09
IND  |Industrial T 0 40asd g 1
RC  |Regional Commisraial 70 1).40351 q 0.8
BP  |Business Professional K 1) 40830 0 L
NC  |Meighborhosd Cormmercial Il 40530 0 Y
T5  [Transportation 70 040330 0 .01
TOTAL= 63.97
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(= | 590 E Street

Lincoin Ca. 95648
CIVIL ENGINEERING Fae iigaczatoc
SOLUTIONS, INC.

Technical Memorandum

To: City of Roseville
Attn: Chris Kraft
Date: April 20,2017

Regarding: Discussion of Impact Changes 2006 to Current Study

Dear Chris;

This memorandum will summarize the changes in computed impacts from the 2006 Fee study to the
Current Study.

Table 1 below summarizes the Impact Quantities for each impact source stated in previous studies,
and currently computed

TABLE 1 — Comparison of Impact Quantities by Source

Stated Volume Smpacts

206 Fae Study Indluded | From Previous Sfudies Current SEudy Revised
Develgpment &rea Yoluntes {AF} Yolume lnpact [AF)
Del wekl 58 35.56 33.55 3741
Mgt Tentral Boseyille P LA 244,91 e
Marfhonest Baseyi 13451 19351 233.7
Narth sres Induzuia 35T 65 367 66 437.9
Horth #ogeyviile 39 123.4% 1234 140
Highland Bezerve Morth 2.7 a3
Wwast Roseyille 5P P 3937
infill Areas 342.6 2.5
Sierra Wista 5T {J006 LT 82) 133,44 123.41 2392
Wastewater Treatment Hant © 207 2700
Eqorgy Park © 250
Creekyiewy Soacific Mlan (MOU &1 36,28 47,3
2018 M 1 Amorusg Banch 89

To7AL | 1418.43 [ [

“Mitigation Rate per 2008 Fes Uadats estimated at 120 4F, acwesvers 1T was aaly included in tre sursduz volume far 3

ZIR quanitified 207 A% Impact. Energy Dark astimated 20 AF in DWAIURS Analysis



The 1418 amount used in the 2006 fee update study as a basis for sizing the basin to 1850 acre feet,
noted that is expected that the excess capacity would accommodate the then un-finalized estimated
impacts for the Infill Areas, Wastewater Treatment Plant, Energy Park and future development
areas. At the time the Wastewater treatment plant impact was being estimated at 120 AF but was
not included in the impact quantities, except for one of the proposed basis of fee spread which
would have given a higher fee to the MOU areas and West Roseville SP.

Knowing what we do today, the real impact quantity estimate for the 2006 update would have been
1824.74 acre feet(AF). The currently estimated computed impacts are 2221 AF. The change in
computed impact volumes is a result of a combination of:

1. Additional properties that were undeveloped in 1992 now being captured in the impact
analysis and assigned to neighboring specific plan areas.

2. Changes in the underlying soils classifications of the developing properties to a more
permeable classification which increases the rate of impact. Latest NRCS soils mapping is
included in current study.

3. Changes in the assumed values for infiltration rate and impervious fraction for some
development types.

4. A refinement to the Water Balance calculations for establishment of impact rates for the
various parameters.

Tables 3 thru 11 at the end of this document summarize the differences in the land use basis
assumptions for each hydrologic soils group, comparing the 2006 land use assumptions to the
Current Study land use assumptions, for each specific plan area. Exhibit PG-1 shows the land areas
included in each of the specific plan areas. Exhibit PG-2 shows the development land use
assumptions utilized in the analysis, for all properties that were considered undeveloped at the time
the fee was established. Exhibit PG-5 shows the underlying hydrologic soils group for the same
developing properties. Please let us know if you feel any revisions are needed for any of these
areas.

Item 1) For the current study, CESI performed an analysis looking at a 1992 Google images aerial
to determine what properties were developed vs, undeveloped within the Pleasant Grove/Curry
Creek watershed and within the City of Roseville. We excluded the SR-65 and Interstate 80
Freeway corridors from this analysis. We found a number of properties adjacent to the specific plan
areas that were not developed in 1992, but the current City land use plan shows a development land
use on them. These properties were included in the current study per the City land use plan, and
assigned to be included in the adjacent specific plan land use computations. These properties are
evident in tables 3 to 11, where an increase in total specific plan area is shown. The Sierra Vista SP
land use shows a considerable increase from the 2006 analysis as MOU area #2.

Item 2) Exhibit PG-5 shows the latest hydrologic soils group classifications for the Impact Fee
planned development properties. It is noted that some previously classified Type D soils have been
re-classified as Type C soils. We continue to assign Type CD soils as Type D soils in the current
analysis. It would also appear that 2006 study also had some land use areas with “assumed” soil
types which were not based on spatial analysis with the NRCS base mapping available at that time.

Item 3) Table 2 below compares the Land Use Parameter assumptions and impact rates for each of
the hydrologic soils groups for the 2006 Study and the Current Study.



TABLE 2 — Comparison of Assumed Rates 2006 to Current

2006 | Current Current | Change
LAND 2008 | Current Study [Study inf| Change | | 2006 Study |  Study impact
USE Swidy | Study | Change || inf rate rate inf rate | [impact rate|impact rate | rate
TYPE |LAND USE DESCRIPTION | % IMP | % IKP | % IMP {inihr) {infhe} | {infhr) |affac) {afiac) {afiac)
TYPED 5QILS
_ LOR  |Low Density Residential 40 40 J U1z 012 d 0072 034 00213
MOR  [Medium Censity Residaatial 50 si ] Ltz 512 i 0125 3149 30231
HOR  |High Crensity Residential A5 50 -5 12 g12 & 0} 205 3204 -0.0016
CC  |Community Comimercial Riv} 7 7 J.12 12 { .333 0260 0.0267
PR |Park 5 5 ] 012 012 g AU TS -1 100 00151
PP |PubhciDuasi Public 51t 50 3 012 i1.12 g § 125 149 10231
ROAD |Rosdways 35 35 i G312 112 [ 3313 3343 31297
UR  |irban Rescme 5 P - 0T g1u7 8 { J
0% |Dpen Space 5 2 3 a7 847 T a
[ Light tndostiz k] Ta i1 112 g2 & 1] 1267
MO |lndustaal 7 i 1 P 012 J ] 3.3257
RC  [Regins Commerciat 7l il Q0 o1 12 i 2 § 4287
BP  |Busingsz Professigna! T il g 332 12 T 5 233 1.0257
NC  |Pleighbarhond Dommerigh ¥il T 4 0.t §12 d i3 233 00257
1% |Transpartation T I ) 1 ha iz .34 0 2% 10
IYPEC S0ILS
'. 2 "“’s;c* Crasidantial Tl 411 i 7% g1 I3 gt REE FER
j A4 5t 1 nis DR ] (i 1245 01 (S
5 il -5 Lty [ G 3307 3 JETS
T Tl i 15 18 i 0 Q99
5 8 i 315 RS & 10332
gl S 1 51 IS G
53 34 i (33 1S 1
i 2 -3 R gtz s
Dpsn Bps 31 & -3 009 [
il _gne lieehy v:tr-a: T R 4 115 g% g i
MD  sisidd T pi; i s LS G i
RC 70 R a 115 eSS 4 U
BF aus-‘ma iy T g g1z .03 i [
WC  [Fleaghts T B il AR e 7] 3
1% |Transpordation il Ti it i1t [ T3
TYPEALS 50115
L=: 41 40 i 3 [ES
54 30 i il 1z
85 2 -5 i 11331
T i1 a i i3
g b El 124 : [ 154
51 50 J i35 ] 1 ey
-2 33 1 25 3 ¥ il L
5 Z 2 i1E 1% @ g i 7
5 7% -3 2% RES g [ 1 7
Ll Lgl-t lndustn;l i i i I zs 125 1 1 3iad 4114 0 0445
IND  |iardustng 7l T il 75 025 i 0364 4% 00443
RC Hegonst Sommmsmial T T 1] 725 25 ] J 354 [T 0 0448
8P  |Busimzsz O i il i 125 .25 g i 3nd i 40% 0447
HC q 0l 2 74 pilY 3 025 g2s 3 3354 g 4is 917443
15 Transpatatian 74 7 J 0= s 1.08 133 i 40 5

Please let us know if you would like to change any of the parameters used in the updated study.
Overall there was very little change in the assumed factors. There was a larger change in the water
balance calculations generating an increased runoff volume using the same factors as the previous

study.

Item 4) The new water balance analysis is being reviewed separate from this memorandum. The
new analysis does show an increase in impact for most land uses, assuming the same parameters as
the 2006 study.




Finally, we have reviewed the capabilities of the Southern basin to accommodate the 2221 AF of
impact currently computed. As you know, without excavation of storage volumes, the current basin
design (PWA/URS) can accommodate 1850 AF of peak storage, assuming flood forecasting to a 7
day advanced interval. The basin volume cannot be increased without performing additional
improvements not previously scoped. Excavating the additional storage volume + a little extra to
drive additional volumes hydraulically into the basin would be able to increase the storage capacity
of the basin above the 2221 acre feet need. The previously provided “Excavated Basin” basis cost
estimate (also included here at the end of the document) would accommodate these additional
volumes without requiring modification of the bypass channel design. Another alternative would be
to construct the northem basin.

Please let us know if there is any additional information you require, please contact me at (916)
645-5700.

Sincerely, :
/7 /

7

Thoma’s S. Plummer, P.E., CFM



TABLE 3 — Comparison ef Del Webb Impacts

IMPACTS for 8 day 106.year event DEL WEBB
LAND LAND USE | LAND USE
USE % IMPACT RATE| AREA IMPACT
TYPE |LAND USE DESCRIPTION IMPERVIOUS | {AF/ACRE} {ACRE} | (ACREFT)
TYPED 5005
LDR |Low Censity Regidential 40 004375  B43.5 §0.30
MOR  |Medium Oensity Residential 50 0 14333 [ 5.00
HDR _ [Migh Density Residential 50 7 20442 4 .82
CC  |Community Commercial 70 1325975 127 330
PR |Park 5 19391 2333 2335
PIOP  |PubliciQuasi Public 59 3 14308 29 158
ROAD |Ruoadways 35 T 3275 a8 1433
UR |Urban Resere Z 2.30088 g .88
05 | Cpen Space 2 11 13068 32 308
L1 |Light industmal i 0. 25375 i3 2.0
D |ldustrat k] i 28975 i 3 496
RC  |Reqonst Commarcial i & 23375 i L0
BP |Businsss Prafgssioial T G.2397% 2 3.98
HC  |Maghbadhood Comimarciat 3 (F 25375 g .08
1s Transpndahian T i1 255975 4 [ORe’:3
TYPEC SULS
LDR  |Lzw Qensity Hesidential 44 0 13311 £2 TH
DR |Rledivm Dswest 50 7 44T J 334
HDR  |High Clen 50 3 JOES [ {184
cC i 0 3327 a [0
PR ) 1 323 57
PioP a0 D&
204D 35 L3
05 ) 157
L Rl T
(] ] 3 103
RC k0 3 S
BF uziness Sobgssizral b g .00
WC oy od Donmrercigl 1 g 1 g
T8 |[Traospatatian 0 [ i1 30
TYPEALE SOILS
LOR  |Law Denmity Sesideniat 41 ]
WOR  [[ladion Ceosity Begidariial 5 3
HOR  |High Ten ssudgnis! &l i
(3 = CELITE, Comtsroist Ta 2
5 47
sl Cublis ad 7
25 t1
2 3 00003 M
2 3 20403 1
i) 3 478530 (1
0 1405350 g
T 240230 3
BPF  |Husiness Prfgssisial o 3 L35 d
HE [Tigightarhasd Sammisncial Ell) 7403347 1)
75 |[Transpodaticn 7 7 40370 ]
TOTAL= 57.41

57 41 25 56

Del Webb [Del Webb
ow oLn
HEW |Land Use

Difference

Land Use

648.5 855 2

1]

4 4

25 121

283.8 3342
39 3

5% 43

b
g

o
v
-

|__1215.00] 120010 | 13.80




TABLE 4 — Comparison of North Central Roseville SP Impacts

IMPACTS for 8 day 100-year event WORTH CENTRAL
272 34 2449
LAND LAND USE | LAND USE HCRSP NC Difference
USE % IMPACT RATE| AREA IMPACT NC oLD
TYPE [LAND USE DESCRIPTIOHN IMPERVIQUS | 1AF/ACRE) (ACRE)} | {ACRE FT} HEW [Land Use |Land Use
TYPE D SOILS
LOR  |Low Oensity Residential 41 1 19375 5233 41%.05 523.3 428.39 4501
MDR  [Medium Density Residantial. 50 0 14303 465 535 455 e -31.04
HOR  |High Qensity Residgnial 5l .20442 825 15 35 325 127 2 447
CC Community Sommarciaf i J 25575 152 4 4214 1524 135 22 2313
PR |Pak 5 -0 09491 4d -3.39 B4 13 77 53 23
PGP |Public/Tuasi Public 51 14953 156 B %5 465 TETE 25 14
ROAD  |Roadways 35 i 34275 121 41 47 54 25 63 2537
UR  |Urban Resers 2 0 33950 { 7.aa g g
05  [Ogen Spece 2 & 30007 155 1 3.3 158 1 12§ 55 3754
U [Light Industrisd T g 25575 57 3| 17 51 575 k]
HE  |lndustrial i ] 25%75 73 121 g3 ST
BC  |Regmanal Commenig T | 132 5] 5083 126 3 8353
BP  |Buszingss Professiznst Ei 155 4 11 44 1594 22175 52 35
HC  |Meighbarhsed Sommansial 0 k| .50 23 2322 T 82
TS [Transporatior kil ) a0 I3 e
50 3131t F1.5 Z1 LB s
EE £ 24481 [( 34an [} 2
&4 15 115 35 [
LI, i 1 4 03] 11 111
PR |Pak i i 13 53 ! q
PIGP  |Puilic. nast B 5 15 i 38 3%
R0 [Fioed 35 3.3 337 o]
UR  [LiMsar Bessese 2 i Iy G
05 S 2 434 1 £, g 434
11 |Light lndustial fi 1 Ja% g ¥
MG |loduskist [i] 1 1T 5 0
RO : ; fid 3 03 i q
a9 73 22 131 237 22
WL ¢ T [ 1 1 [0 4
15 | Transpadation T 4 4 1 i
TYPEA S B SOUS
LR |Law Censi 41 Q i 2
MR ED] a d a
HOR i 1 i g
[ i 1 i a [
FR £ 3 [ a1 i
PIQP A i Py [ i
ROAD 35 1 it J
UR 2 J 1 G [ J
O35 Z i i g i -£0
V] Light Inds T 4 0 I il
MO |ladustia 3 i 7 i 1
RE  |Rsgiang Cumo 70 ] 130 aJ i
B8P  |Business Fugfassiangd e ] [ 11 a1
HC Maighlborhsed Do ial iy ] g o 4 3
15 |Transpataisn Y IENEE ] .00 1l J
TOTAL= 27234 [1745.50 | 1526.58 | 11696 |




TABLE 5 — Comparison of Northwest Roseville SP Land Use/Soils

IMPACTS for § day 100-year event

NORTHWEST ROSEVILLE

23973 194 .51
LAND LAHD USE | LAND USE NWRSP NwW Difference
USE % IMPACT RATE| AREA IMPACT WY OLD
TYPE |LAND USE DESCRIPTION IMPERVIOUS | (AF/ACRE] (ACRE) | (ACRE FT} MNEW |Land Use |Land Use
TYPE D SOILS
LDR |Low Osnsity Residentiat 47 J 049375 1480.6 138 51 1480 6] 13754 105.2
MDR  [rledium Density Residential a0 0 14308 1223 18 23 122.3 257 347
HDR |High Density Residential &0 {j 20442 9.9 1613 759] 133938 £ 45
CC  |Community Commercial T 25475 110 3 28 85 110.3] 1258 -15 3
PR Park B 105931 375.3 -32 &l 3263 I8TS 4245
PIQP  |[Publiciuasi Public 50 . 14503 794 11.34 744 10523 -25.33
ROAD [Roarvays 85 il 3&2?5| 153 8 5271 1538 10373 50 12
UR__ |Uiban Regere z i AUaa0| a 000 0 183 EEE
G5 |Open Space 2 T 00000 17748 300 1778|5396 )
Lt Light Industriat T8 11 25975 q 174a 4 o3
IHD  |industrisd T8 g 25975 1] 500 il [
RC  |Reginnal Commsrcial ] 11 25975 J 799 ] i
BP  |Business Profgssisnal 70 3.25975 33 22% 33 14 12
HC  |Meighbsihood Comimsrial 0 J 25575 9 P a [
T5  |Transpodation T 1 25375 a aa i I
TYPEC SOILS
LOR  |Low Dgosity Hesidentist 4 143311 52 52 52
MDA |Misdium Censity Fesidantial 50 3 24431 a1 i1 [ & ]
Hasideniial B 330654 1% 41 419
LTI i . 3%322 14 1.3 1.3
13 -1 33225 2 73 203 253
uasi Public il 1 24481 ] ] [
35 1 4EATT 3 3 3
UR  |Udhan P 2z 3 a0 I i [
O5 | Qpar 5 El i KNG 5.7 IR i &
Ll Light ldustrizt i) 336322 [ 7 34 J
D |irsdusingl T3 ki ] [ I
RBC  |Ragional Darmvsosis! T [ [ a
BP  |Business Prafsssional T iy 4.qr gz
NC Haighbahised Damimigrsial T3 a 194 0
T35 |Transpsidatsn Ei [ i ] i T
TYPEA& BSOS
LDR |Cow Cansits Fasidsibial 41§ 120153 ] [} il a
WDR |Plsdium sty Hasilansis By [i] 100 i [}
HOR  [High Clen: = tial £ il 030 [ G
CC  |Dammynity Tomozezig! ™ i i i [
PR |RPak & i i i1 [
PIGP  |Public:inast Publi; a0 [ 5L i 7]
ROAL |Reatuars 25 qJ 0. ) J
iR Lirbpar Passra 2 I 1 il i
os Tipan Spacg 2 12 it s 21 -183
L1 Light industial Ta J 7.qa ] g
NG |Inclising k| 3 43330 1 11130 a g
R |Regional Connisroial T 1 30330 0 [T i i
BP  |Businsss Profegsiznal 711 i1 G330 1 3 ad i i3
NC  |Meighborhond Cormmerciat i [ENEEL ] 0G0 Il [0
15 Transpariation T 1140335 1 3.0 1 [i]
TOTAL= 239.73 [ 260030 | 2617.28 | 1688 |




TABLE 6 — Comparison of North Industrial Land Use/Soils

IMPACTS tor § day 1d0-year event

NORTH INDUSTRIAL

LAND LAND USE | LAND USE
USE % IMPACT RATE] AREA RIPACT
TYPE |LAKD USE DESCRIPTION IMPERVIOUS | (AFIACRE} {ACRE} | [ACREFT)
TYPE D SOILS

LDR  |Lgw Censity Residsntial 411 009375 2017 13 gt
MOR _ |Wedium Crensity Residential a0 (14303 31 4 11349
HOR  |High Densify Residential £0 0.20442 213 ER L
CC  |Community Commercial i 0 25975 gl12 15 64
PR |Bad 5 -0 5939 1 513 513
PiQP  |Pukdhici3uasi Public 30 714303 33 13
ROAD |Roadways 35 {34275 917 3143
UR _ |Urban Besene Z J.au0aa [ &2

0§  [Open Spacs z 1 O3 [

Li Ligitt [ndustnal 7 125475 T

NG [edustizt 70 [ 162 &

RC  |Fegional Comsmercial H 0 25375 q

B [ s 0 25975 e

e 4 i . 25975 5.4

15  |Tiemsgortatios Rt 11 255975 1

TYPE £ SQILS

LOR  |bow Chansify Rasidential 4i 013311 J

MOR  |Ksdwm Deosity Resufential 58 1 24481 a

HDR  |High Hazwdouialh ] 139551 [

£C Cor iy Cormmesgeal T 1]

2 5 i3

il g2

B L)

2 252

kLS £ |

g )

¥l 1

. it

7 [

70 3

G 23

4 1

£ g

il 3

= -0 14335 i

X 30 1) 26339 1

RoaD a5 2

R 4 )

OSs 2 {0 0agi 234

L] i 340330 g3

D i 140 325

B | 1.3031 ]

8P il 040930 0

NC i [EDEED q

15 T 1 41350 4

]
TOTAL= 4271

437 50 26T HR
H.IND | M. IND |Difference
i oLo
NEW |Land Use|lLand Use
2017 3521 -150 4
30 4 30 4
213 218
502 2853 3161
513 1892 3238
35 72 13
1228, 713 51k
1] 4
TS 3.4 113 g
7388 329 322
452 48] 45715 a44
1] i
54 A
34 T 5
[1] i3
[ g
[d g
g g
Q I
K 15
U 22
i} 1
q g
=2 25 32
73 43 325
bk 3
U [
‘rjl (1]
il [0
i i
il 1
1 4
1 ]
T A

J

I

i i1
L L - L] —
| 2041.60 | 196297 | 74.53 ]




TABLE 7 — Comparison of North Roseville SP Impacts

IMPACTS for & day 10.year event

NORTH ROSEVILLE

141 27 1234
LAND LAND USE | LAND USE HRSP NRSP |Difference
USE % IMPACT RATE| AREFA IMPACT HR oLD
TYPE |LAND USE DESCRIPTION IMPERVIOUS | (AFIACRE) {ACRE} | (ACREFT} NEW |Land Use|l and Use
TYPE O SOILS
LDR |Low Censity Residential 46 0.09375 3023 7526 3028 ST -113.%
PADR  |ltedium Density Regidential 56 0 14303 532 G432 632 924 242
HDR  [High Dsnsity Residential 5 {1.20442 423 374 123 37 53
CC  |Community Commsiciat i1 025375 30 4 213 33 34| 1889 -28.5
PR |Pad 3 EEEEY] 379 -3 79 979 117§ 5%
PIQP  |Fublic/Quast Public 58 014305 55 1 82! 251 894 -14
ROAD |Rosdways 33 0 34275 104 2 35 71 729 383 5.4
R |Urban Resere Z i Q0gE] ] 0.30 i [
05  |Jpan Space 2 PN 113 5 0.1 1125 14359 334
Li Ligiit ndustng Tl 3 255975 ] .00 i 3
IND  |lnductod B 1.25375 i 3.8 i i
RE  |Regional Tommercial T 025375 iz Ry 7 i}
BP Busingzs Prrfessions 70 1t 25875 s IR ¥ i
HC  [Meighberhood Cormacial il 025475 [ [ & £
1S |Transportation EiS 0 255975 q 4 33 2 3
TYPEC SOILS
__LBR |Low Censity Regfert: 4 0133t 55 12 5.5 )
PR [hledium Density B 5 123431 1 .07 [ i
HOR  |High Cansity Restds L 0 50551 i S g i
€C  |Conunumity Sammaerisd i i} 35822 14 [ 14 14
B ALY3Z35 23 3 13 Z3 2%
B [EETEY 2 .45 02 g2
35 i1 SBHTT 14 1 53 14 14
& 11 G { 0 i [
z £ I T3 &5 13
7i i 35g27 i 097 0 [
T g 35§22 i 0 ! i3
BC [Regors Sommeiciat kD) & 3R332 i gD ) 3
BP  |Businzss Prefessiong B3 i1 IR5dd [ 1.0 1 0
RC  |Mgighbartbod Cainivearpial T 11 FEE2 i 203 0 i
TS |Towsgpocdation Kl 1 3R3ZZ 1 0.0 4 [
TYPEAS B SOILS
LDR  |Law Dgnsit i3 IEEES g3 X 52
MOR  |Mlsdivr Ca 56 ] 1 [1] ]
HDR igh g Resilent £l U i [
oC Caringigy anwnsoial i 41330 i ] i
PR |Flark 3 104235 13.3 13.3 TS
PIQP  |Fu st Pulis 51 11 2595 1 0 i1
ROAD |[Foadyays 345 15125 13 93 13
R [Urban Besgre 2 AT [ i i
0S  |Tpan Spans 2 A ] i i 33 25
LI Light Imdustial T 11 43330 il i g
MND  |Industiat D] 140534 ] 1) 3 1]
AC  |Repional Somnsreial 7 [(EREED U PR a J
BP  |Busimess Profaszignal 1 1 40330 1 1A [ ]
NC  |lisighbyrhgod Sominterciz! i Y 1 14 1 3
T5 Transpaitaiing il ] 0 303 ] i
TOTAL= 152.00, [ 1437.5¢ | 1504.1¢ | -186.50 |




TABLE 8 — Comparison of Highland Reserve Land Use/Soils

IMPACTS for 8 day 106.year event

HIGHLAND RESERVE

93 53 7z ¥
LAND LAMD USE | LAND USE HRM HRN Difference
USE % IMPACT RATE| AREA IMPACT HR oLn
TYPE |LAND USE DESCRIPTION IMPERVIOUS | (AF/ACRE} {ACRE} | tACREFT) HEW | Land Use | Land Use
TYPED SQILS
LOR  |Low Ceasity Residential 40 3 J4374 243§ 2333 2433 248.3 a
MR |Medium Donsity Rasidantial 50 0. 14943 2 1301 3J 1]
HOR  |High Cisngity Residential 50 1} 20442 45 3 % 30 455] 4548 .02
cC Community Comimenial 70 . 25575 152 5 42 21 1925 16243 0oy
PR |Bark 5 -.03%1 T2 -3.72] 372 I87E 145
PGP |Public’CQuasi Public 50 2 14309 i35 7.23 435 163 21
ROAD |Roadways 35 1 34275 44 3 1513 44 3 a5.22 14 07
PR |Urban Rezsne Z 3 3500 a [0 a ¥
05 |Open Spars Z | T 7 A0 37| 3587 ERE
i1 Ligit Indnstnat B 1 25975 [ 1.3 i3 d
[ N (e T 0 200 i 1
RC  |Reniswad Tawinegreial 13 1 3 0 1 1
T q 5| i J
T 7] [ 0
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TABLE 9 — Comparison of Sierra Vista Land Use/Soils

IMPACTS for § day 100.year event SIERRA VISTA
245 24 125 41
LAND LAND USE | LAHD USE SVSP |Difference
USE % IMPACT RATE] AREA IMPACT 5V oLD
TYPE |LAHD USE DESCRIPTION IMPERVIOUS | (AF/ACRE} {ACRE} | (ACRE FT) NEW |Land Use| Land Use
TYPE D SOILS
__LDPR |Low Density Residential 40 0 09375 7059 86 13 759 9553 -24% 4
HDR  |Wedium Density Residential 50 0.14908 3224 43104 3224] 864 236
HDR  |High Censity Residential S0 U 20442 33 4 13,09 934 562 372
CC  |Community Tommersial 71 725875 237 4 51 &6 2374 548 1325
PR |Paic 5 -1.08991 105 1 -10.50 W51 1755 703
PP |EubhciCuass Public 50 1 14548 717 10.69 717 649 £.3
ROAD |[Rosdways 35 1334275 157 7 54.83 1577 327 125
UR  |Uirban Ressre 2 PRI 40 1 T gel 40 1 40 1
05  |Jpen Spacs 2 A.0430 317 4 0 3174 107 2167
LE [Lsght industoat ] U 25975 8 13 G4 3 a
IHD  [industnat 0 1125575 ) R i {
RC  [Regional Conrersial i 3 259735 ) i3.80 i} [
B & Preessions 70 0 25475 Bl 000 i a
HC  [Micbbsrhand Commamiz i 11 28575 1 ey i [
TS |Transportaton 13 1 25375 Q T8 g J
TYPE L SOILS
LR L e Bengity Hesdent izt 411 ARSI [ i3 658 q 33 JIe
WOR  |Edadium Density Fasrdantial ED] 24481 [0 700 B 22 22
HOR_ |iegh Densit; Residertia il ] ] 1 ) E =
€L |Conwrwenmby Comimesgras i Il 35322 3 iy ) 9 82 22
PR |Pak 5 -0 (13235 B ) | a3 33
PP [Pulh asi Public 54 1§ 24431 17 3.09) d 3.1 A1
ROAD [Rnsdwe:s 35 [ 1 ] 9] @7 327
UR  |raw Res 2 ARICCN| o 3 1560 ] 11
OS5 | Open Sgace 2 PTG 9 458 0 45 450
L Light hfostrial i 1 36827 I 290 i !
WD Prdusing] 70 1 36822 [ par 3 it
RC  |Regensl Commsrci E 1 35332 [ 3 % g
BF |Business Pmfsgsionat Y] 11 36322 [} 3 {6 < [
WC__ |lesghizadnd Camimecsal 70 I 3532 q [ | g i
T35 |Trangpodstion i) 11 35922 d 330 [ d
TYPE A & B SOILS
LOR L ozw Donsity Sasidgrtial 41 1 Z0a5 1 LR q 59 -3 %
BIDR | Bbsdior Censily Rasidantisl £ it 25599 f 330 i ]
HOR  |High Dansidy Residentiz! &0 1§ 33339 J i 3 ] ]
CC vty Somrnarcial T 141330 7] % 34 i i
PR [Pak 5 - 84233 i 30 [ ad
PP |Fublic®uasi Puidlic a1 126333 d 1.0 1 i
Q0AR |Faadeayss 33 151231 0 .39 ap 32T -3 7
R Jibdan Flasarg 2 PO 1] 144 J [
05 |Dpen Space P 100 1] 0.0d i 0
Li Light ndustaal 70 i 41330 3 130 i 1]
IND  |industosi 71 13.40330 11 .38 1] 1]
RC  |Fagonal Commsrcisl i 3408347 i 3.1 0 a
B8P  |Busingss Professiona T 10330 1 0.079 1 {
NC  |Meighborhasd Sammersiz 70 1140880 g 12 ] 1]
15 [Transpadation 70 40880 g .00 1 J
TQTAL= 249.24| [ 205110 [ 170140 | 35000 |




TABLE 10 — Comparison of Creekview SP Land Use/Soils

IMPACTS for 8 day 100.year event Creekview
LAND LAND USE | LAHD USE
USE % IMPACT RATE| AREA IMPACT
TYPE |LAHD USE DESCRIPTION IMPERVIOUS | {AFIACRE) {ACRE) | (ACREFT)
TYPE D SOILS
LOR |Low Censity Residantial 41 ] 0JETS, AT 1478
MOR  [llediom Clensity Residential 50 0 14328 537 375
HDR _ |High Density Residential # 1 20442 153 334
CC__ |Coramunity Crmmercial i 75 191 4 35
PR |Fark 5 - T 16 -1 &0
PIQP  |PukliciQuasi Publc 50 314309 DIy 151
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I
1§
TOTAL= 47.34

47 24 5588
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TABLE 11 — Comparison of West Roseville SP Land Use/Soils

IMPACTS for § day 10d-year avent YWEST ROSEVILLE
29371 207 21
LAND LAND USE | LAND USE VRSP WRSP | Difference
USE % IMPACT RATE| AREA iMPACT WR [a N L)
TYPE |LAKHD USE DESCRIPTION IMPERVIOUS | (AF/ACRE) {ACRE) | (ACRE FT) HEW |Land Use| Land Use
TYPE [ SOILS
LDR  |Low Censity Rasidential 40 .39375 1543 6 145 13 1548 6| 1534.% <6 2
MDR_ |Liedium Density Residential 50 i 1459408 124 17 84 120] €42 853
HDR _ |High Density Residential 50 1. 210442 i3 28 50 100.3] 374 829
CC  |Community Commercial kit 0 25975 52 3 1371 523 348 13
PR |Park 5 - 09991 1537 1535 153.7]  1E5 -123
PP |PubliciQuasi Public 51 (149103 14T ) 22.08 1478 1456 2
ROAD |Fuadways 35 134275 1332 45 BA 133.7] Bde 43 5
UR  |Urban Resare < 3.01094 i .43 i 0
0% |QUpan Spsce 2 00000 537 2 [ FiT 2 5M32 193
L1 [Eight ndusingl 77 §.25975 55 1 1431 551 459 3.2
THD  [fedustial Ei 0. 25975 324 3% 329 53% 203
RC innal Tommersiat ki 325375 ] 3 32 1 [
Bp Yusmzss Prafgssinna 7i 11 i &% i 19 4 1T A
NC  |Flsighbedhaod Comnimseroial T ) 3113 J i
T5  |Transpotatoon fi 0 25975 g 3 44 3 i
TYPE C SOILS
LOR  [Low Censity Residential 44 [ W= 43 1 733 13 1 ] 32
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HDR  |Figh Tzis ial i3 J Fest %5 8.3 35
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D i 035222 % g il [
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BE = Plabgngenig Th 3] @ ad i @
ML |Eleighbadvond Dommgozisl ¥ ) 030 1 &
s Transpadstion 7 i3 4 eKY { [1]
TYPEA L B SOILS
LOR  |Law Density Resdeania it 15 1.9 133 A3 3
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il 5i i I 32 22
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2 0 g 104 g 1]
2 Y S 2 B I 524
= 7 50539, 1 i 0
il G 30334 1 g 85 EX
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TS5 |Transpsrtarion 70 1 40330 i i a
TOTAL= 293.71 | 327000 | 3162.00 | 10s.0m |
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