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INTRODUCTION

A. PROJECT LOCATION AND DESCRIPTION

The 5.92-acre site of proposed Las Terrazas project is located at 1189 W. Valley
Blvd. near the City of Colton in the unincorporated area of County of San
Bernardino, California. The project site is located between N. Hermosa Ave. and
Cypress Ave. on W. Valley Blvd. It is bounded to the north by existing single
family residential lots, to the east by Cypress Avenue, to the south by W. Valley
Blvd., and to the west by an existing public storage facility. (See Vicinity Map on
page 3 and Aerial Map on page 4). The project coordinates are 34.0703 Latitude
(North) and -117.3431 Longitude (West).

The site comprises of 3 assessor’s parcel lots — APN 274-182-43. 274-182-34 and
274-182-46. Currently, most of the proposed site is vacant undeveloped land with
shrubs, grass and weeds grown throughout the site. The site slopes gently from the
west and north to the south and southwest with about 10 feet of topographic relief
across the site. Drainage flow at the site is dominated by sheet flowing across and
along the existing ground contours towards Cypress Ave.

The proposed two-phase project development consist of five 2-story & 3-story
high, totaled 112-unit apartment buildings with total building coverage of 47,490
square-feet (sq-ft), a single story 2,000 sq-ft community building, a single story
4,000 sg-ft child care center, common area of tot lots, gardens, BBQ and
landscaped areas totaling about 84,100 sg-ft, a community swimming pool, and
paved driveways and parking areas. The total residential building area is about
121,540 sqg-ft and the density is about 18.9 dwelling units per acre. There are 194
parking spaces provided for the residential area and 11 parking spaces provided for
the day care center. (See Site Plan and Project Information Sheet on Pages 5 and
6).

The proposed site is situated within Reach 4 Hydrologic Area (or designated
Colton HSA 801.44) of the larger Santa Ana River Basin. (See Page A-30 for
Santa Ana River and Tributaries Map). The Santa Ana River meanders south
southwest through Rubidoux, Norco, Orange County and the City of Orange to
ultimately discharge to the Pacific Ocean just north of Newport Beach. Portions of
the Santa Ana River have been concrete lined, while other portions have been fully
developed for recreational use and some portions are still undeveloped.



B. PURPOSE OF STUDY

The main purposes of this preliminary drainage study are:-

1) to determine the design peak 100-year frequency storm runoff for project site
and its tributary upstream offsite area, and the corresponding peak 10-year
frequency storm runoff in the existing pre-developed condition and in the proposed
developed condition;

2) to calculate the runoff volume of 24-hour duration event for the design 100-year
return frequency storm generated from project site in both the existing pre-
developed condition and the proposed developed condition using standard San
Bernardino County’s Synthetic Unit Hydrograph Method; The difference between
the runoff volumes determined is the minimum detention storage volume required
for project site.

3) to determine the flow-based Low Impact Development (LID) BMP design flow
rate (Qbmp) and volume-based LID Design Capture Volume (DCV) generated
from proposed project development and subsequently to propose appropriate
treatment control LID Best Management Practices (BMPs) to complete the Project
Specific Water Quality Management Plan (WQMP) and to mitigate the increased
developed flow rate and/or runoff volume to comply with the stormwater
management requirements of Countywide Drainage Area Management Plan
(DAMP) and Local Implementation Plan (LIP); and

4) to determine the hydraulic capacities of proposed storm drainage systems
including various sizes of storm drain pipes, grated drop inlets, and parkway
culvert to convey onsite and offsite storm runoffs to outlet downstream to proposed
drainage facility and to existing curb and gutter of adjacent public streets.
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METHODOLOGY

The watershed studied (see enclosed Hydrology Maps in Appendix I), consists of
proposed project site and the tributary offsite & upstream drainage area, is situated
within the San Bernardino County's Valley Area of 100-year 1-hour isohyet of 1.25
inches and with slope for rainfall intensity curve of 0.60 (See Page A-2). The
NOAA Atlas 14 Point Precipitation Frequency Estimates were obtained for project
site by entering the project coordinates of 34.0703 Latitude (North) and -117.3431
Longitude (West) (See Pages A-3 & A-4). The westerly tributary offsite subarea is
located within Soil Group B Type while the project onsite subarea is located within
Soil Group A Type (See Pages A-5). Soil Group A typically has a low runoff
potential with high infiltration rate.

The proportion imperviousness for the two drainage subareas studied was obtained
from the Table of Actual Impervious Cover for Developed Areas (See Page A-11).
The land use of the westerly upstream tributary offsite subarea is an existing public
storage facility and thus was designated as Commercial Land Use with 90 percent
impervious cover assigned. The project site is currently mostly a vacant
undeveloped land along with a demolished single family residential lot. The
weighted pervious ratio calculated is about 98 percent with a weighted SCS Curve
Number of 65 (See Pages A-32 & A-33). The proposed project development is
mostly designated as Multiple Family Residential - Apartment Land Use and with
about 1.92 acres of open space & planting and landscaping areas. The weighted
pervious ratio calculated is about 32 percent with a weighted SCS Curve Number
of 32 (See Pages A-34 7 A-35).

The San Bernardino County's Rational Method Hydrology Calculation, available in
software program Version 7.1 developed by CivilCadd/CivilDesign, was used to
determine the approximate time of concentration (TC) and the peak runoff for
drainage subareas studied for the Design 100-year storm event and the
corresponding 10-year storm event in both the existing pre-developed condition
and in the proposed developed condition.

The San Bemardino County's Synthetic Unit Hydrograph Method Hydrology
Calculation, available in software program Version 7.0 developed by
CivilCadd/Civildesign, was used to determine the approximate area-averaged soil
loss rate, Fm, and the area-averaged low loss fraction, Yb, and then the program
will calculate the corresponding peak flow rate and the hydrograph runoff volume
for the Design 100-year 24-hour duration storm event in both the existing pre-



developed condition and in the proposed developed condition. The delta increases
between the peak flow rates and between the runoff volumes are due to the
proposed project development with higher impervious surface and thus mitigations
of infiltration & detention will be required by the County.

The volume-based LID BMP design capture volume (DCV) and flow-based LID
BMP design flow rate (Qbmp) calculations were performed based on the
guidelines, criteria and worksheets as contained in the Technical Guidance
Document for Water Quality Management Plans dated June 7, 2013, prepared by
CDM Smith Inc. for The County of San Bernardino Areawide Stormwater
Program, for project site in proposed developed condition.

The excel spreadsheet of Sewer and Culvert Hydraulics version 1.01 developed by
Urban Drainage and Flood Control District in Denver, Colorado, was utilized to
perform simple hydraulic capacity computations for the parkway culvert and
various sizes of proposed onsite storm drain pipes. The equation and chart related
to hydraulic interception capacity of grated inlet at sump, as contained in OCEMA
Local Drainage Manual, was used to compute the interception capacity of various
sizes of grated inlets proposed.



SUMMARY OF HYDROLOGIC CHARACTERISTICS
& DESIGN CRITERIA

Hydrology Calculations: San Bernardino County Rational Method &
Synthetic Unit Hydrograph Method

Design Storm: 100-Year Frequency Storm Event

100-Year 24-Hour Rainfall Intensity: 5.32" (NOAA Atlas 14 Pt. Precipitation)
100-Year 1-Hour Rainfall Intensity: 1.25"

2-Year 1-Hour Rainfall Intensity: 0.52"

Soils Group: “B” Type for Tributary Upstream Offsite Area
& “A” Type for Project Onsite Area

Existing Land Use: Offsite Area consists of Public Storage Facility
Onsite Area is Vacant Undeveloped Land

Proposed Development: 112-unit Apartment Buildings, Community Building,
Open Space & Landscaping Areas, Day Care Center,
Paved Parking Lots and Driveways.

Imperviousness: Weighted 68% for Apartments & Commercial with Open Space
& Landscape Areas (Prop. Condition — Onsite)
0% for Vacant Undeveloped Land (Existing Condition - Onsite)
40% for Single Family Residential (Existing Condition - Onsite)
90% for Public Storage Facility (Existing Condition — Offsite)

Peak Runoff from a 10-Year Storm Event shall be contained within the Street's
Top of Curbs.

Peak Runoff from a 100-Year Storm Event shall be contained within the Street's
Right-Of-Way Limits.

Finished Pad Elevation of Proposed Dwellings shall be at least One Foot
above the Water Surface Elevation of a 100-Year Storm Event.

All developed runoffs from Onsite shall be intercepted and treated by Treatment
Control LID BMPs installed within Proposed Site before outletting or discharging
to curb & gutter of Cypress Ave. and to downstream Public Drainage Facilities.

The measured averaged infiltration rate by Geocon West Inc. for proposed site’s
soils varies from 1.2 to 2.9 inches per hour at about 15 feet depth.

Q



DRAINAGE DISCUSSIONS

Appendix A presents the Valley Area of 100-Year 1-Hour Isohyetal Map with
location of project site shown, NOAA Atlas 14 Point Precipitation Frequency
Estimates for project site, Hydrologic Soils Group Map for Southwest-B Area with
location of project site shown, Table of SCS Cover Type Descriptions and
definition of cover quality, Table of Curve Numbers for Pervious Areas, Table of
Actual Impervious Cover for Developed Areas, definition of various Antecedent
Moisture Condition (AMC), Table of Curve Number Relationships, estimation of
various soil loss rates, Chart of Rainfall Depth Versus Return Period for Partial
Duration Series, Instructions for Estimating Volume- and Flow-Based LID BMP
Design Runoff Quantities, Inset of NOAA Atlas 14 Precipitation Depths (2-Yr 1-
Hr Rainfall), and Map of Santa Ana River & Tributaries, and Table of 303(d) List
of Impaired Water Bodies.

Excerpts of geotechnical investigation report dated February 20, 2013, related to
stormwater infiltration test results performed by Geocon West Inc. are as shown on
pages A-21 to A-29. The tested & measured averaged infiltration rates at two
boring locations, Boring No. B4 & B8, show infiltration rate varies from 1.2 inches
per hour to 2.9 inches per hour at 10 to 15 feet depth where silty sand and sand
layers are encountered. The upper soils at depths of 8 and 10 feet are still subject to
hydro-collapse or hydro-consolidation. Thus, the site’s soil is conductive to
percolation of stormwater at depth of 15 feet as recommended by the soils engineer
for effective and efficient stormwater infiltration treatment using proprietary type
of underground storage structural BMPs.

Calculations of weighted pervious ratio and weighted SCS Curve Number for
Onsite Subarea B in the existing pre-developed condition and proposed developed
condition are shown on pages A-32 thru A-35.

Appendix B presents the summary and results of the San Bernardino County’s
Rational Method hydrology calculations for the design 100-year storm event and
the corresponding 10-year storm event in the Existing Pre-Developed Condition
for the watershed studied.

The watershed studied is divided into two drainage subareas, namely Subarea A
and Subarea B, as shown on the enclosed Existing Pre-Developed Condition
Hydrology Map in Appendix .

Subarea A is the existing offsite public storage facility located westerly of project
site and is about 3.39 acres in size. Currently, the drainage runoff from the site is
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being collected and conveyed by concrete gutters and then outlet directly to project
site and then it spreads out and sheet flows easterly to curb & gutter of Cypress
Ave. There is a 14-foot wide drainage easement across project site recorded per
Parcel Map No. 9726 for this offsite runoff purpose. This tributary offsite Subarea
A, designated by hydrologic node numbers 1 to 2 as shown on aforementioned
Hydrology Map, has a longest flow path of 522 feet with a slope of about 2.9
percent and an imperviousness of 90 percent was assigned. The computed time of
concentration (TC) is 7.55 minutes (min.) with peak 100-year runoff (Q100) of
13.1 cfs & a velocity of about 1.2 feet per second (fps). The corresponding peak
10-year (Q10) is 8.2 cfs. The adjusted SCS CN for AMC-3 is 75.8 with a pervious
ratio (Ap) of 0.10.

Subarea B is the onsite drainage area of project site and is 5.92 acres in size. The
mostly sheet flow runoff from onsite area confluences with aforementioned
tributary offsite runoff from Subarea A and then flow across to existing westerly
curb & gutter of Cypress Ave. Subarea B, designated by hydrologic node numbers
4 to 3, has a longest flow path of 795 feet with a slope of about 1.6 percent and an
imperviousness of 2 percent was assigned. The computed TC is 17.1 min. with
Q100 of 12.5 cfs & a velocity of about 0.8 fps. The corresponding Q10 is 5.9 cfs.
The adjusted SCS CN for AMC-3 is 83 with a Ap of 0.98.

Thus, the totaled 9.31 acres of watershed studied has a confluenced Q100 of 24.2
cfs with TC of 11.9 min. as shown in the Summary Table on aforementioned
Hydrology Map. The confluenced runoff flows southerly along curb and gutter of
Cypress Ave. and reaches an existing double 18-inch CMP storm drain culverts
located at the northwest comner of Cypress Ave. & W. Valley Blvd. The culverts
convey the runoff southerly across & beneath W. Valley Blvd. and outlet the
runoff to an open concrete channel that drains easterly and located along the
southerly side of W. Valley Blvd.

Appendix C presents the summary and results of the San Bernardino County’s
Rational Method hydrology calculations for the design 100-year storm event and
the corresponding 10-year storm event in the Proposed Developed Condition for
the project site. The tributary upstream offsite area, Subarea A, remains the same
as that in the existing pre-developed condition. The boundary of watershed studied
for onsite Subarea B is the same as that in the existing pre-developed condition and
is about 5.92 acres in size.

The upstream offsite Q100 of 13.1 cfs from Subarea A will be intercepted by a
proposed 4’ x 4’ grated drop inlet structure and to be conveyed easterly by
proposed 24” PVC storm drain pipe and then ponding & bubbling out from a
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concrete outlet structure that connect to a proposed 3-foot wide parkway culvert
that discharge to westerly curb & gutter of Cypress Ave. as shown on the enclosed
Proposed Developed Condition Hydrology Map. A proposed 10-foot wide storm
drain easement along the alighment of the 24” PVC storm drain pipe will be
recorded during final engineering phase.

The onsite Subarea B, designated by hydrologic node numbers 4 to 5 as shown on
aforementioned Hydrology Map, consist of five 2-story & 3-story high, totaled
112-unit apartment buildings, a single story 2,000 sg-ft community building, a
single story 4,000 sqg-ft child care center, asphalt & concrete paved parking lots &
driveways, concrete walkways, and with about 84,100 sqg-ft of common area of tot
lots, gardens, BBQ and landscaping & planting area. The estimated pervious ratio
of the proposed project development is about 32 percent with corresponding SCS
CN of 32 for AMC-2 (see pages A-34 & A-35).

Vegetated or grassy swales are proposed throughout the landscaping & planting
areas of project site. The design of vegetated or grassy swales promotes the
conveyance of stormwater at a slower, controlled rate and acts as a filter medium
removing pollutants (especially bacteria & pathogens) and allowing minimal
stormwater infiltration. Surface ponding of runoff is not recommended by soils
engineer due to the presence of hydro-collapsible soils up to 10’ deep throughout
the whole project site and thus stormwater infiltration layer is recommended to
occur at or below 15’ depth. The buildings’ downspouts will be directed to outlet
to the nearby or adjacent vegetated or grassy swales. The runoff on grassy swales
will be intercepted by numerous grated drop inlets or area drains and then
conveyed via interconnected storm drain pipes and outlet to the selected
underground storage LID BMP for treatment control, infiltration and detention
routing purposes. Subarea B has a longest flow path of 1090 feet with a slope of
about 0.89 percent. The computed TC is 14.91 min. with Q100 of 14.02 cfs & a
velocity of about 1.2 fps. The corresponding Q10 is 8.14 cfs. The adjusted SCS CN
for AMC-3 is 52.0 with Ap of 0.32.

Thus, the totaled 7.98 acres of watershed studied has a confluenced Q100 of 24.62
cfs with TC of 8.56 min. as shown in the Summary Table on aforementioned
Hydrology Map. The offsite runoff from Subarea A will flows southerly on
Cypress Ave. and will be picked up by a proposed 14’ wide curb opening sump
type catch basin on west side of Cypress Ave. and its double 18” diameter RCP
storm drain lateral pipes. The onsite runoff from Subarea B will be discharged via
proposed 24” diameter overflow PVC storm drain pipe and proposed 48” wide by
6” high rectangular parkway culvert to the back of a proposed 14’ wide curb
opening flow-by type catch basin on north side of Valley Blvd. and its 24”
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diameter RCP storm drain lateral pipe. The runoffs from both Subareas A & B
along with larger tributary offsite & upstream runoff will be intercepted by existing
and proposed catch basins on Valley Blvd. & Cypress Ave. and will be conveyed
via proposed replacement of double 24” diameter RCP storm drain pipes on Valley
Blvd. and outlet to the existing Caltrans concrete ditch and an existing 24” CMP
culvert located between south side of Valley Blvd. & north side of I-10 Freeway.

Comparing to the Q100 of Existing Pre-Developed Condition for onsite Subarea B,
there is an increase in undetained developed Q100 of 1.52 cfs. Mitigation of the
increased developed runoff is proposed thru the use of proprietary LID BMP of
underground CMP storage pipes (See Appendix G) for infiltration and detention
treatment. With adequate storage volume provide by the structural LID BMP, the
outflow of developed Q100 will be the same as that of the existing pre-
development condition Q100 of 12.5 cfs.

Appendix D presents the results of the San Bernardino County’s Synthetic Unit
Hydrograph Method hydrology calculations for the 24-hour duration event of the
design 100-year return frequency in Existing Pre-Developed Condition for the
onsite Subareas B studied. The lag time to be used for unit hydrograph
computation for Subarea B is assumed to be 0.8 of time of concentration computed
from Rational Method in Appendix B.

Subarea B with 5.92 acres has a computed TC of 17.1 minutes which is equivalent
to a lag time of 0.228 hour. With a 100-year 24-hour rainfall depth of 5.32”, a
pervious ratio of 0.98 and an adjusted SCS CN of 83 for AMC-3, the computed
soil loss rate, Fm, is 0.312 in/hr while the low loss fraction, Yb, is 0.343. The
computed 24-hour duration peak runoff rate and hydrograph runoff volume of
design 100-year storm event is 11.41 cfs & 1.8038 acre-feet (ac-ft), respectively,
and as shown on the Table of Summary on enclosed Existing Pre-Developed
Condition Hydrology Map.

The runoff volume computed will be compared to the runoff volume calculated for
proposed developed condition in order to determine the approximate onsite
detention storage volume required to mitigate and to detain the increased
developed runoff from proposed development as identified in Appendix C
calculations.

Appendix E presents the results of the San Bernardino County’s Synthetic Unit
Hydrograph Method hydrology calculations for the 24-hour duration event of the
design 100-year return frequency in Proposed Developed Condition for the onsite
Subareas B studied. Similarly, the lag time to be used for unit hydrograph
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computation for Subarea B is assumed to be 0.8 of time of concentration computed
from Rational Method in Appendix C.

Subarea B with 5.92 acres has a computed TC of 14.91 minutes which is
equivalent to a lag time of 0.199 hour.-With a 100-year 24-hour rainfall depth of
5.32”, a pervious ratio of 0.32 and an adjusted SCS CN of 52 for AMC-3, the
computed soil loss rate, Fm, is 0.251 in/hr while the low loss fraction, Yb, is 0.293.
The computed 24-hour duration peak runoff rate and hydrograph runoff volume of
design 100-year storm event is 14.66 cfs & 1.9297 acre-feet (ac-ft), respectively,
and as shown on the Table of Summary on enclosed Proposed Developed
Condition Hydrology Map.

Thus, there are delta increases in developed runoff volume of 0.126 ac-ft (or
equivalent to about 5,484 cu-ft) and in developed runoff flow rate of 3.25 cfs
(Note: Delta Q=1.52 cfs if comparing Qs calculated from Rational Method
Calculations.) for the design 100-year 24-hour duration storm event for onsite
Subarea B. This increased developed runoff flood volume will need to be routed
and detained onsite thru aforementioned privately maintained underground storage
CMP pipes before the outflow at or below the pre-developed condition runoff of
12.5 cfs can be released to Cypress Ave. and the downstream accepting County
MS4 of proposed double 24” RCP storm drain pipes on Valley Blvd.

Appendix F presents the standard San Bernardino County’s Volume-Based BMP
(DCV) and Flow-Based BMP (Qbmp) design calculations for 2-year 1-hour
rainfall intensity of 0.52 inch. The County DAMP requires installation of
permanent storm water Low Impact Development (LID) Best Management
Practices (BMPs) to capture and treat tributary onsite surface runoff from the
proposed development before it can be discharged to the downstream public right-
of-ways or public maintained MS4 drainage facility. For proposed project site, the
receiving water bodies downstream within San Bernardino County is the Santa
Ana River — Reach 4, as identified in the Project Specific WQMP prepared for the
project. Per the Federal 303(d) list of impaired water bodies (See Page A-31) and
as shown on the Santa Ana River & Tributaries Map (See Page A-30), Santa Ana
River is impaired for Bacteria Indicators & Pathogens. Thus, the proposed
treatment control LID BMPs selected must be able to treat and remove efficiently
the identified pollutants of concern.

The DCV and Qbmp calculated for Subarea B is 15,477 cu-ft and 0.809 cfs,
respectively (See Pages F-2 to F-4). The proposed main treatment control LID
BMP devices selected for onsite Subarea B are (1) three units of underground
Contech CMP Detention & Infiltration Systems (CMP System) with total footprint
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of 2,591 sqg-ft and total storage volume of 15,544 cu-ft. provided. The calculated
delta increase in developed runoff volume is 5,484 cu-ft as identified in Appendix
E. Thus, the minimum onsite infiltration and detention storage volume required is
the DCV of 15,477 cu-ft. The detained outlet flow from the CMP System will be
limited to no more than the existing pre-developed Q100 of 12.5 cfs; and (2) the
installation of three units of Bio Clean’s Grate Inlet Skimmer Box (GISB) or Grate
Inlet Filter Model #BC-GISB-24-24-24 (GISB locations as shown on enclosed
Proposed Developed Condition Hydrology Map), which has treatment flow
capacity of 3.7 cfs & bypass flow capacity of 4.4 cfs per manufacturer’s
specification (see Page G-27), to be installed inside the proposed 24”x24” grated
drop inlet structures and they will act as pre-treatment devices prior to allowing the
intercepted runoffs co nvey by inter-connected storm drain pipes and to outlet
directly to the CMP Systems.

Appendix G presents the layout and volume sizing of the three proposed Contech
CMP Infiltration & Detention Systems as the main LID BMP for project site. The
preliminary design layout and storage volume of proposed CMP Systems are as
shown on Pages G-3 to G-8 and on enclosed Proposed Developed Condition
Hydrology Map in Appendix I. The DYODS Program developed by Contech
Construction Products Inc. was used to model the orientation of the CMP pipes to
obtain the storage volume based on the length and width constraints at the three
proposed locations. The proposed DMA-A CMP System consists of 82 feet long of
96” dia. CMP with 935 sq-ft of footprint and corresponding 6,026 cu-ft of storage
volume to treat tributary area of 2.3 acres with prorated DCV of 5,948 cu-ft. The
proposed DMA-B CMP System consists of 66 feet long of 96” dia. CMP with 759
sq-ft of footprint and corresponding 4,875 cu-ft of storage volume to treat tributary
area of 1.8 acres with prorated DCV of 4,759 cu-ft. The proposed DMA-C CMP
System consists of 69 feet long of 84” dia. CMP with 897 sqg-ft of footprint and
corresponding 4,643 cu-ft of storage volume to treat tributary area of 1.8 acres with
prorated DCV of 4,606 cu-ft. Based on the soils testing conducted by project
geotechnical engineer, the upper soil layer is subject to hydro-consolidation when
saturated. Therefore, it is recommended by soils engineer that infiltration of
stormwater to occur at or below a depth of 15 feet to minimize saturation of the
soils supporting the proposed structures. Each of the CMP Systems will require
pre-treatment unit to be installed upstream of it for better efficiency and
effectiveness in handling of the trash, debris and other pollutants in stormwater
runoff from buildings’ roof, parking lots, driveways & pavements, sidewalks &
walkways, and planting & landscaping areas. The selected pre-treatment BMP
device is the installation of aforementioned three units of Bio Clean’s Clean’s
GISB Model #BC-GISB-24-24-24, which has treatment flow capacity of 3.7 cfs &
bypass flow capacity of 4.4 cfs, to be installed inside the proposed 24”x24” grated
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drop inlet structures as shown on enclosed Proposed Developed Condition
Hydrology Map. With the averaged design infiltration rate of 1.05 inches per hour
at Borings B4 & B8 and with the proposed CMP Systems with total footprint of
2,591 sg-ft, the calculated DCV of 15,477 cu-ft can be infiltrated into the sandy
soil layer at about 15 feet deep in about 68 hours of drawdown time period.

The brochure, installation, inspection and maintenance guides for typical Contech
CMP Underground Detention & Infiltration System are as shown on pages G-9
thru G-24 for references. The CMP System is considered having high effectiveness
in volume reduction, peak flow reduction, groundwater recharge, and bacteria &
pathogens removal.

The detail, brochure, specifications, installation & maintenance guides for typical
Bio Clean’s Grate Inlet Skimmer Box (GISB) are as shown on pages G-25 to G-34
for references. The GISB is widely installed throughout Southern California and
recognized as having high efficiency in removal of total suspended solids (TSS),
oil & grease, and total phosphorus (TP) & total nitrogen (TN) pollutants from
stormwater runoff.

Appendix H presents full flow hydraulic capacity calculation for proposed 3-foot
wide parkway culvert per County Std. Plan No. 211 to be installed on west side of
Cypress Ave. and southerly of the entry driveway, the full flow hydraulic capacity
of various sizes of proposed onsite storm drain pipes, the interception capacity
calculations for various sizes of proposed grated drop inlets, and the hydraulic
capacity calculation of proposed 48” wide by 6” high modified curb outlet
structure per County Std. Plan No. 210.

Appendix I presents the Hydrology Maps for proposed Las Terrazas project in the
Existing Pre-Developed Condition and in the Proposed Developed Condition. The
maps delineate and labels the watershed boundary studied, drainage subareas,
drainage surface flow paths, existing and proposed storm drain pipes and drainage
devices, computed peak runoff rates and runoff volumes, hydrologic node numbers
and concentration points, total design runoffs at all subareas’ confluences, site’s
exit or discharge point and table of summary of Rational Method and Synthetic
Unit Hydrograph Method hydrology calculations.
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TABLE 1 — SUMMARY OF RATIONAL METHOD & UNIT HYDROGRAPH METHOD HYDROLOGY CALCS FOR EXISTING PRE—DEVELOPED CONDITION
SOiL Low 100-YR 24-HR
HYDROLOGIC | CONCEN. TOTAL LAND Te PEAK Q100 | PEAK Q10 LAG TIME
LOSS RATE |LOSS FRACTION| Runoff Volume| COMMENTS
SUB P
AREA OINT AREA USE (min) Flow (cfs) Flow (cfs) (min) (in/hr) (1) (ctre~tosl)
STORAGE
OFFSITE A 170 2 | 3.39 ao. | FaciuTy| 7-65 134 8.2 . - - - ‘t’g’&?g'“;gft‘t:r“gpgw‘}m Jhu Fropel. Sis
ONSITE B | 4 T0 3 | 692 a0, | hoagr| 174 126 69 13.68 0.312 0.343 180 | Runoff Sheet Flows to Cypress Avenue
Runoff flows to Exist. Downstream Double 18" CMP
TOTAL: - 9.31 ac. - 24.2 13.9 - - - - Storm Draln Plpes at Northwest Comer of intersection

of Cypress Ave. & W. Valley Bivd.
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SUMMARY OF RATIONAL METHOD & UNIT HYDROGRAPH METHOD HYDROLOGY CALCS FOR PROPOSED DEVELOPED CONDITION

s UNDETAINED | UNDETAINED SOIL LOSS DETAINED [100-YR 24-HR|. Detention Target BMP LD BMP
HYDROLOGIC "
SUBAREA ngl(:‘ETN 1;&13. LL)]\SNED (II::]) PEAK Q100 | PEAK Qi0 Lﬁ'(?n;:;‘ E RATE Fm & | PEAK Q100 |Runoff Volume |Volume Requiredl Flow Rate pcv COMMENTS
Flow (cfs) Flow (cfs) LOSS FRACTION| Outflow (cfs) | (acre—fest) | (cubic—feet) | Qbmp (cfs) | (acre—fest)
STORAGE Upstream offsite runoff conveys thru Project Site via Proposed 24" PVC S.D. Pipe within
OFFSITE A 1702 | 3.38 ac. | ‘Eagiry | 7:55 L 82 - - - - - - - Prop. 10’ Easement & Outlet to Curb & Gutter of Cypress Avenue via S=3' Parkway Culvert
APARTMENTS G281 B 2.5 cfs 19297 ac-ft 0.355 ac-ft | Total Retention Volfme fégrn:’ Site Design HSC = 125 cu—ft per WQMgOReport Form 4.3-2
& COMMUNITY " { - 18038 ac-ft or Total Area of Tot Lots, ens, BBQ, Planting & Landscape Is 84,100 sq—ft
ONSITEB | 4 TO 5 | 692 ao. |ppGg CHLD | 1491 "o sl .83 Yb: 0.0203 SE':;:S L 01259 ao-ft | 0809 ofs 16,477 cu-ft | Four Units of Blo Clean’s Grate Inlet Skimmer Box as Pre—Treatment BMP Inside Drop Inlets
CARE CENTER ' Condition) or 5,484 ou-ft Three Underground Contech CMP Infiltration Systems providing 15,544 cu—ft Storage Volume
Contech CMP Systems = 15,644 ou-ft Flitered & Treated Onsite Runoff convers bdr 18" PVC Overflow S.D. & Join to Prop.
TOTAL: - 9.31 ac. - 24.8 16.1 - - - - CMP Systems' Footprint = 2,591 sq-ft 14’ C.B. (MS4) near N/W corner of Val g bld & Cypress Ave.; then confluences
ou

Averaged Inflitration Rate= 1.056 Inch/hour
Averaged Drawdown Time = 68 hours

.D. Manhole and e 24" P S.D. Pipes that Outlet

d tream to Prop.
i e oo Tottad Horth ot L0

downstream to Caltrans Ditch & Fwy.
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CONCLUSIONS

From the calculations performed and summaries of this Preliminary Drainage
Study and the enclosed Hydrology Maps, proposed Las Terrazas project will
minimize negative impact to the adjacent and downstream properties. Thus, the
tributary storm water runoff from the project site will not adversely affect persons
or properties onsite and offsite as all onsite run-off will be completely treated by
treatment control LID BMP devices before detained & routed runoff is allow to
outlet to existing curb & gutter of Cypress Ave. The proposed designs are also in
conformance with the County of San Bernardino's drainage design criteria,
guidelines and policies, and also in compliance with County Stormwater Program’s
water quality management and related design criteria and policies.
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A) OBJECTIVE:

Introduction

The following Sewer Area Study has been prepared for proposed Las Terrazas
Apartments in the unincorporated area of County of San Bernardino,
California by Pacific Coast Civil, Inc. to show the hydraulic capacity of the
proposed offsite 10-inch PVC sewer main and onsite 10-inch and 8-inch sewer
laterals serving proposed development.

Site Description

The 4.9-acre site of proposed Las Terrazas Apartments project is located at
1189 W. Valley Blvd. near the City of Colton and near the northwest corner of
Cypress Ave. and W. Valley Blvd. as shown on the enclosed Vicinity Map
(see Page 4). The project site is currently a vacant undeveloped land and it is
bounded to the north and east by single family residential lots, to the southeast
by a vacant undeveloped lot, to the south by W. Valley Blvd., and to the west
by a public storage facility.

Project Description

The proposed project development consist of three two-story, 72-unit
apartment buildings with total building area of 66,000 square-feet (sg-ft), a
2,100 sg-ft community room, common area of tot lot, swimming pool, garden
and BBQ area totaling about 25,000 sq-ft, and a one story 4,0000 sq-ft
commercial building. (See Site Plan and Project Information Sheet on Pages 5
and 6). The preliminary estimated demand load of plumbing's fixture units
(F.U.) from proposed development is about 1004 F.U. and is equivalent to
about 208 gallons per minute (gpm).

There is a 15-inch VCP trunk sewer running easterly at 2.12% beneath W.
Valley Blvd. and it is built per Valley Boulevard Intercepting Sewer. At the
sewer manhole near Cypress Ave. intersection, the trunk sewer changes size to
24-inch VCP running easterly at 0.10%. The trunk sewer is maintains by City
of Colton Waste Water Department. There is a 10-inch sewer stub built on the
north side of the sewer manhole.



B) ANALYSIS CRITERIA:

The City of Colton uses Plumbing Fixture Units for sewer hydraulic capacity
calculation and the typical design criteria is as listed below:

- Manning’s Coefficient of 0.013 for all pipe sizes;

- 12-inch and smaller diameter pipes flowing at no more than 50 percent full;
- Minimum flow velocity is 2 fps;

- Maximum flow velocity is 10 fps;

C) SEWER ANALYSIS:

The proposed sewer main connection from project site is to core drill & join to
the existing sewer manhole located at the intersection of Cypress Ave. & W.
Valley Blvd. and per recommendation by City of Colton. The sewer manhole
is about 8.19 feet deep from the 1013.10 feet rim elevation to the 1004.91 feet
invert elevation of 24-inch trunk sewer. The proposed PVC sewer main pipe
size is 10-inch diameter running northerly along Cypress Ave. at a slope of
0.32% for about 385 feet long to intersection of H St. & Cypress Ave. where a
sewer manhole is proposed to be constructed. The 10-inch PVC sewer main
then runs westerly along the project's northerly entry driveway for about 220
feet long before an onsite sewer manhole is to be constructed. Then, the
proposed typical 8-inch PVC sewer mains run northerly and southerly along
the main driveway to serve the apartment buildings and the commercial
building.

The Haestad Methods' FlowMaster Program was used for the hydraulic
capacity calculations of proposed 10-inch and 8-inch PVC sewer mains.
Manning’s Formula with "n"=0.013 was selected to compute the discharge
capacity of the two sewer pipe sizes proposed.

For the proposed 10-inch PVC sewer main runs at 0.32% slope along Cypress
Ave. and along project's northerly entry driveway, the hydraulic capacity at
half full depth is 230 gpm, which is larger than the estimated sewage demand
load of 208 gpm from proposed development of project site. (See See
Appendix A for output of hydraulic calculations).

For the proposed onsite 8-inch PVC sewer main at 0.40% minimum slope, the
hydraulic capacity at half full depth is 140 gpm.



D) CONCLUSION:

Based on the sewer area study performed, the Las Terrazas Apartments would
require 8-inch PVC sewer main onsite and 10-inch PVC sewer main along the
northerly entry driveway and 10-inch PVC sewer main offsite on Cypress Ave.
to provide adequate sewer service for proposed development.
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COUNTY OF SAN BERNARDINO
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el e 1189 W. VALLEY BOULEVARD, COLTON, CA. 92324
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" FAX: (818) 8654198 COUNTY OF SAN BERNARDINO
DESIGNED BY: WS, [ REVEWED BY. SAN. STATE OF CALIFORNIA

REPRESENTATIVE: DARIN HANSEN E E gz ‘1; ‘zm P DATE: 02 ‘I 2 ‘201 2

AMCAL MULTFHOUSING INC.
30141 AGOURA RD., SUITE 100
AGOURA HILLS, CA 21301

PH: (B18) 7060694

SECTION D-D

TS




PROJECT INFORMATION

PROJECT LOCATION:

TOTAL LOT AREA:
TOTAL UNITS:
TOTAL DENSITY:
CURRENT ZONING:
OCCUPANCY:

CONSTRUCTION TYPE:
BUILDING TYPE:

ARCHITECTURAL STYLE:

NUMBER OF STORIES:
BUILDING COVERAGE:

Between N. Hermosa ave. and

N. Cypress Ave. on W. Valley Blvd.

Colton, CA
4.9 acres

72 UNITS
14.7 DU/acre

WEST VALLEY SPECIFIC PLAN

R-2, §-2

TYPE V

MEDETERRANEAN

2

62,500 SF (29.5%)

BUILDING AREA: 121,000 SF
F.AR.: 0.57
MINIMUM YARD SETBACKS: ~ 25'-0"
FRONT YARD:
-] 5|__O|l
SIDE YARD:
20!_0"
REAR YARD: 176"
AT BALCONY
DEVELOPER: AMCAL Muiti-Housing, Inc.
30141 AGOURA ROAD SUITE 100,
AGOURA HILLS, CA 91301
(818) 706-0694
| UNIT SUMMARY |
PLAN | DESCRIPTION | QNTY. | AREA | TOTAL AREA |
1 1BR 1BA  18( 20% 700sf 12,600 sf
2  2BR2BA  30(47%) 900sf  27,000sf
3  3BR2BA  24(33% 1,100sf 26,400 sf
TOTAL UNITS: 72 total units provided 66,000 sf
AMENITIES:
) COMMUNITY ROOM - 2,100 sf
TOT LOT / GARDEN / BBQ - 25,000 sf

| PARKING SUMMARY

RESIDENTIAL

PARKING REQUIRED (PER SBC DEVELOPMENT CODE 83.11.03)
2.0 space per dwelling units (covered)

72 units x 2.0 spaces = 144 spaces

0.5 spaces per dwelling units (guest uncovered)

72 units x 0.5 spaces = 36 spaces
TOTAL RESIDENTIAL PARKING REQUIRED = 188 spaces
*INCLUSIVE OF GUEST PARKING SPACES
PARKING REQUIRED (PER SB1818)
1.0 space per 1BR units
18 units x 1.0 space = 18 spaces
2.0 spaces per 2 AND 3 BR
54 units x 2.0 spaces = 108 spaces
TOTAL RESIDENTIAL PARKING REQUIRED = 126 spaces
*INCLUSIVE OF GUEST PARKING SPACES
PARKING PROVIDED
RESIDENT. PARKING SPACES = 119 spaces
GUEST PARKING SPACES = 8 spaces
TOTAL PARKING PROVIDED = 127 spaces

COMMERCIAL

PARKING REQUIRED (PER SBC DEVELOPMENT CODE 83.11.04)
1.0 space per 250 GLA

4,000 SF x 1/ 250 space/sf = 16 spaces
TOTAL COMMERCIAL PARKING REQUIRED . = 16 spaces
TOTAL COMMERCIAL PARKING RROVIbED = 16 spaces
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2.3
PROP. 10" PVC SEWER © S=0.32% 2% 2.2
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PROP. 10" PvC(@ sib.
IR T o () B
ONSITE SEWER LOAD = ﬂ - OR208GPM /]
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SEWER AREA STUDY EXHIBIT
LAS TERRAZAS APARTMENTS, COLTON, CA
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30141 AGOURA ROAD, SUITE
AGOURA HiLLs, CA 91301
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FAX: (818) 865-4198




APPENDIX A

OUTPUT OF

HYDRAULIC CALCULATIONS



10" PVC Sewer Pipe Capacity at D/d=0.50

Worksheet for Circular Channel

Project Description

Project File g:\hydraulic\haestad\fmw\colton.fm2
Worksheet 10" PVC Sewer Pipe Capacity Calc
Flow Element Circular Channel

Method Manning's Formula

Solve For Discharge

input Data

Mannings Coefficient 0.013
Channe! Slope 0.003200 fu/ft
Depth 5.0 in
Diameter 10.00 in
Results

Discharge 230 gal(lmp)/min
Flow Area 0.27 ft
Wetted Perimeter 1.31 ft
Top Width 0.83 ft
Critical Depth 0.35 ft
Percent Full 50.00

Critical Slope 0.006158 ft/ft
Velocity 2.27 ft/s
Velocity Head 0.08 ft
Specific Energy 0.50 ft
Froude Number 0.70
Maximum Discharge 1.33 cfs
Fuil Flow Capacity 1.24 cfs
Full Flow Slope 0.000800 fi/ft

Flow is subcritical.

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.15
Page 1 of 1



8" PVC Sewer Pipe Capacity at D/d=0.50
Worksheet for Circular Channel

Project Description

Project File g:\hydraulic\haestad\fmw\colton.fm2
Worksheet 8" PVC Sewer Pipe Capacity Calc
Flow Element Circular Channel

Method Manning's Formula

Solve For Discharge

Input Data

Mannings Coefficient 0.013

Channel Slope 0.004000 ft/ft

Depth 4.0 in

Diameter 8.00 in

Results

Discharge 140 gal(lmp)/min
Flow Area 0.17 ft2

Wetted Perimeter 1.05 ft

Top Width 0.67 ft

Critical Depth 0.29 ft

Percent Full 50.00

Critical Slope 0.006694 f/ft

Velocity 2.19 ft/s

Velocity Head 0.07 ft

Specific Energy 0.41 ft

Froude Number 0.75

Maximum Discharge 0.82 cfs

Full Flow Capacity 0.76 cfs

Full Flow Slope 0.001000 ft/ft

Flow is subcritical.

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1
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RESIDENTIAL DRAINAGE LOAD

BUILDING HOT & COLD WATER DEMAND

FIXTURE UNITS FIXTURE UNITS ]
QUANT. FIXTURE FU TOTAL QUANT. FIXTURE FU CcW HW
128 | WATER CLOSET (FT) 30 384 128 | WATER CLOSET (FT) 25 320 -
125 | v 1.0 125 125 | v 1.0 125 125
127 | SHOWER 2.0 254 127 | SHOWER 2.0 254 254
73 | KITCHEN SINK 20 148 73 | KITCHEN SINK 1.5) 1095 109.5
73 | DISH WASHER - - 73 | DISH WASHER 15 - 1095
- | IcE-MAKER - = - ICE-MAKER 05 - -
— | HosE B8B - - - HOSE BIBB 25 - -
TOTAL = 909.0 TOTAL = 918 598
GPM = 195 144
COMMUNITY CENTER DRAINAGE LOAD  COMMUNITY CENTER HOT & COLD WATER DEMAND
FIXTURE UNITS FIXTURE UNITS
QUANT. FIXTURE FU TOTAL QUANT. FIXTURE FU CW HW
3 LAV 1.0 3.0 3 LAV 1 30 3.0
2 w 30 6.0 2 we 25 5.0 -
TOTAL = 9.0 TOTAL = 8.0 3.0
GPM = 7 3

COMMERCIAL BLDG. DRAINAGE LOAD

COMMERCIAL BLDG. HOT & COLD WATER DEMAND

FIXTURE UNITS FIXTURE UNITS
QUANT. FIXTURE FuU TOTAL QUANT. FIXTURE FU cw HW
4 LAV 1.0 40 4 LAY 1.0 4.0 40
4 W 3.0 120 4 W 25 10.0 -
TOTAL = 16.0 TOTAL = 14.0 4.0
GPM = 10.5 4

LAUNDRY ROOM DRAINAGE LOAD

LAUNDRY ROOM HOT & COLD WATER DEMAND

FIXTURE UNITS FIXTURE UNITS
QUANT. FIXTURE FU TOTAL QUANT. FIXTURE FU cw HW
i FLOOR DRAIN 20 80 1 FLOOR DRAIN - - -
6 WASHING MACHINE 3.0 240 8 WASHING MACHINE 4.0 24.0 24.0
TOTAL = 300 TOTAL = 24.0 24.0

MISCELLANEOUS DRAINAGE LOAD

GPM = 17
MISCELLANEQUS HOT & COLD WATER DEMAND

FIXTURE UNITS FIXTURE UNITS
QUANT. FIXTURE FU]_ TOTAL QUANT., FIXTURE FU] W AW
3 FLOOR DRAIN 3.0 9.0 2 HOSE BiBB 25 5.0 -
1 FLOOR SINK 3.0 30 15 HOSE BIBB_(ADDED) 1.0 15.0 -
1 MISCELLANEOUS 254 250 1 MISCELLANEOUS 20.0 20.0 10.0
TOTAL = 370
TOTAL = 40.0 10.0
GPM = 245 80
SITE_DRAINAGE LOAD SITE HOT & COLD WATER DEMAND
FIXTURE UNITS " FIXTURE UNITS
BUILDING/AREA TOTAL FU BUILDING/AREA TIOTAL CW TOTAL AW
RESIDENTIAL 909.0 RESIDENTIAL 918.0 598.0
[ COMMUNITY CENTER 9.0 — COMMUNITY CENTER 8.0 30
COMMERCIAL BUILDING 16.0 COMMERCIAL BUILDING 14.0 40
LAUNDRY ROOMS 30.0 LAUNDRY ROOMS 24.0 240
MISCELLANEOUS LOAD 37.0 MISCELLANEOUS LOAD 40.0 10.0
| TOTAL = 1001.0 TOTAL = | 1004.0 639.0
.><. oM = | 2080 150.0
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24 | 27 [30n | 33v [ 36v | 30n | a2 | ase 48"
10v |29 |02
12" 1042 | 033|025
' 15" 0.61 | 052 | 044 | 031
1 18* 079 [ 0.71 | 0.63 | 050 | 0
| 21v 098 [0.90 |01 | 069 [0.19 |0
24v | 1.17 | 1.08 [ 1.00 | 0.88 | 0.38 | 0.19 | 0
27" | 1.36 | 1.27 [ 1.19 | 1.06 | 0.56 {038 | 0.19 | 0
| 30" | 154 | 1.46 [ 138 | 1.25 | 0.75 | 0.56 [0.38 | 0.19 [0
33" | 1.73 | 1.65 | 1.56 | 1.44 | 0.94 [ 0.75 [ 0.56 | 0.38 {0.19 |0
| 36" [1.92 | 1.83 | 1.75 { 1.63 | 1.13 | 0.94 [ 0.75 | 0.56 | 0.38 | 0.19 | 0
] 39w [2.11 [2.02 [ 194 [ 1.81 {131 | 1.13 | 0.94 | 075 | 0.56 | 0.38 | 0.19 | 0
1 427 229 |2.21 | 213 200 | 1.50 | 1.51 | 1.13 | 094 [0.75 | 0.56 {038 | 0.19 |0 ‘
2.48 | 2.39 [231 {219 | 1.69 | 1.50 [ 1.31 | 1.13 | 0.94 | 0.75 | 0.56 | 0.38 | 0.19 | 0
2.67 | 2.58 |2.50 [2.38 | 1.88 | 1.69 | 1.50 | 1.31 | 1.13 | 0.94 | 0.75 | 0.56 | 0.38 | 0.19 | O

Invert Difference Determined on Following Basis:

Water surface of local sewer is at same elevation as water surface of trunk sewer at design flow.
Depth of flow of local sewers 15" and smaller at design flow is one half full.
Depth of flow of local sewers 18" and larger at design flow is three quarters full.
Depth of flow of trunk sewers, all sizes, at design flow is three quarters full.

:D-L»JM)—-A

COUNTY SANITATION DISTRICTS OF LOS ANGELES COUNTY

OFFICE OF CHIEF ENGINEER

l

s e e OIraNiOrC e

STANDARD.ORAWING
~ . D47




NORMAL DROPS STRAIGHT THROUGH MANHOLES FOR MINIMUM GRADES OR GREATER
EXCEPT AS NOTED BELOW

INLET g | 10“}] 12| 15"| 18"
8" o liolio | o | a0
10" 47 |0l .o | o | o
12t 3 |az o 4o | 1O
15" 5842125 | ¢ | —
18 80| | .63 (.50 | ¢

Ao

OUTLET

NOTE: FOR RIGHT ANGLE CONNECTIONS, ADD Q.10 OF A FOOT TO EACH OF THE
ABOVE VALUES.

WHEN PIPES ON BOTH SIDES OF THE MANHOLE ARE THE SAME SIZE AND THE
AVERAGE OF THE GRADES ON BOTH SIDES EXCEEDS 2.50 %, AN AVERAGE
DROP SHALL BE TAKEN ACROSS THE MANHOLE, NOT TO EXCEED .60, INSTEAD
OF THE VALUES IN THE ABOVE TABLE. .

NORMAL DROPS STRAIGHT THROUGH MANHOLES FOR GRADES LESS THAN MINIMUM

. " EXCEPT AS NOTED BELOW r

. » » ] 1}
INLET 8 10" | 12 15 |18
-8 $ ==t [
3 10" 10 ¢ |— | — | —
- 12" .18 | 10 ¢ i
g 15° | 31 |.23 |14 ¢
8" B8O |.71 |.63 |.50 | ¢

NOTE: FOR RIGHT ANGLE CONNECTIONS ADD 0.10 OF A FOOT TO EACH OF THE
ABOVE VALUES.

-

NOTES:1. ¢ INDICATES NO DROP ACROSS MH. AND ELEV. TO BE SHOWN AT THE CENTER

OF MANHOLE.

2. FOR TRAP M.H'S ALL INLETS TO BE AT SAME ELEVATION. OUTLET MAY BE 0.0 OF
A FOOT LOWER.

3. PERMISSION FOR DEVIATIONS FROM THE ABOVE VALUES,OR SMALLER OROPS FOR PIPES
OVER 18, TO BE APPROVED BY THE COUNTY ENGINEER.

TATTRE MINIMUM GRADES FOR VARIOUS PIPE SIZEFS ARE DETERMINED BY THE CNART O
COUNTY ENGINEER STANDARD S-C4

TABLE FOR COMPUTING NORMAL DROPS THROUGH MANHOLES

o

___C‘Ca._s————-: OESI e —
ASSISTANT 2EPUTY ¢ COUNTY ENGINEER __M‘,z ’/eacciﬂ‘

COUNTY OF LOS ANGELES COUNTY ENGINEER

DEPARTMENT OF PUBLIC WORKS STANDARD S_CS

DATE : 3/80

/




FORM &1

SEWER SERVICE CERTIFICATION
Applicant Name Das Terrazas Apartments APNs 0274-182-43

To be completed by the Sewering Agency.

This certifies that the properiy referenced on Form A is within the service area boundaries of this sewering agency and that: (check
applicable).

& There are currently existing sewer trunk lines(s) of adequate capacity fo provide sewering service and such service will not
exceed the design capacity of the lines,

M There are not currently existing sewer trunk line{s) of adequate capacity. However, it is financially and physically feasible to
instali sewer trunk lines that will permit adequate service to the referenced property.

O  (Othen

This agency will commit {o providing sewering service to the referenced project subject to all applicable ordinances, resoluticns,
regulations, rules, policies, procedures, standards and date schedules. The applicant has agreed to the conditions of service
including payment for the on-site and off-site capital improvements cutlined on the attached list. {If any, please attach fist). All
sewer service facilities can and will be installed prior to cccuparncy of the proposed use and will comply with all federai, state, and
ceuntry laws and regulations.

This commitment is subject to county review and approval of all necessary permits/applications, and shali expire on the following

date which represents the end of the three (3) year project approval period. Applicant must refile certification request if
project extension of time request is filed.
By: Phil Santa Rosa Date: 2/16/12

Title: Public Utilities Engineering Aide

Name of Sewering Agency: City of Colton

Address: 1201 S. Rancho Ave. , Colton, CA , 92324
PhoneNo.. (gp9) 370-5551

Please attach a description or plot plan showing existing or proposed sewer trunk line(s} to the referenced property,
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To be completed by the Publicly Owned Treatment Works (POTW) Waste Management Authority.

[ This certifies that the above referenced property's proposed connection to this Publicly Owned Treatment Works will not
result in sewage/septage flows which will exceed the plant’s design capacity.

| This agency cannot certify that the referenced property’s connection to this Public Owned Treatment Works will not resulting
sewage/sepiage flows which will exceed the plant’'s design capacity.

The waste management authority {doegidess-net) have adequate facilities to accept the sewage from the referenced property

{circle one). .

{1 {Other) ;
ay: Phil Santa Rosa Date: 2 /16/12
Tite: Public Utilities Engineering Aide

Narme of POTW/Landfil: Colton Water Treatment Plant

Address: 1201 S$. Rancho Ave. , Colton, CA , 92324

Phone No.: (909 370-5551

Please attach a separaie sheet describing the plant or landfill design capacity, sewage/sludge disposal capacity and existing
excess capacily and the current number of committed connections, the current number of sewage commitments with their
cumulative anticipated total fiow.

The Department of Public Health, Division of Environmental Health Services has reviewed the above reference submittal:

O The referenced project is adequately serviced.
] The referenced project is not adequately serviced
[0 (Cthen

_ DEHS Date
cc:  Planning Division California Regional Water Quality Control Board

San Bernardino County -5- Adequate Service Certification



County of San Bernardino Economic Development Agency
Las Terrazas Mixed-Use Affordable Apartments and Childcare Project

1.3 - Water

Environmental Assessment/Initial Study
February 2016






FORM A

PROPERTY INFORMATION FOR
ADEQUATE SERVICE CERTIFICATION

Applicant complete the following information for subject property:

Applicant Name:  AMCAL Multi-Housing, Inc. c/o Frank Chang

Mailing Address: 30141 Agoura Rd., Ste. 100, Agoura Hills, CA 91301-4332

Phone: (818) 706-0694 x186 FAXNo.. (818)706-3752 E-Mail: FChang@AmcalHousing.com

Proposed Use/Project: 72 agpartments + 4,000 sf office/retail

Tentative Tract/Parcel Number: 8726

Assessor's Parcel Numbers:  0274-182-43

Property Address: no address (NW of Valley/Cypress intersection)

Community:  Colton __ (Ininc.)

Property Legal: Tract No. 8726 Lot No. 43 M.B. 11/9 BlockNo. Parcel 2

The following is a summary of the forms and when they are utilized to receive adequate service certification for the
proposed project:

1. Proposed Water Service Utility Connection Form A and Form W1
2. Proposed On-Site Well Form A and Form W2
3. Sewer Service Utility Connection Form A and Form S1
4, Proposed On-Site Sewage Disposal Form A and Form S2

San Bernardino County -2- Adequate Service Certification
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FORM W1
PUBLIC WATER SERVICE CERTIFICATION

Applicant Name ~AMCAL Multi-Housing APNs  0274-182-43

This certifies that the above referenced property is within the service area boundaries of this water service utility and
that:

Service Information: (Check one)

Ef There are currently existing adequate source, storage and distribution line capacities to provide potable water to
the referenced site in sufficient quantities to satisfy the domestic water service and fire protection requirements
of the proposed use. The water mains to serve each proposed service connection are currently installed and
operable.

[l Financial arrangements have been made to install water mains for each proposed service outlet and any other
necessary facilities to insure that the proposed use will have adequate source, storage and distribution line
capacities to satisfy the domestic water service and fire protection requirements of the proposed use.

[] Itis financially and physically feasible to install water service facilities that will provide adequate source, storage
and distribution line capacities for each proposed service connection that will satisfy the domestic water service
and fire protection requirements of the proposed use.

Easement Information: (Check one)

[l This agency has known water lines or easements on the subject property but they do not conflict with the
proposed use as currently designed.

[l The agency has water lines and/or easements on the subject property which conflict with the proposed project as
currently desi\%led. Applicant must revise plans and resubmit them to this agency for approval.
ater main In easement on property belongs to errace  Witr. Co.

Fire Flow Information:

The proposed water system will provide: Fire  flow conducted by your contractor 1/10/12

[l Gallons per minute 20 pounds per square inch for minimum hour(s) duration.

There have been __ U service connections to the existing system. (For Tentative Map applications only.)

Please attach a description and plot map illustrating any affected water lines or easements and sign back page.

This commitment is subject to the ordinances, resolutions, regulations, rules, policies, procedures, standards and rate
schedules of this water service agency and the applicant has agreed to the conditions of service including payment for
the installation of the required on-site and off-site capital improvements outlined on the attached list (If any, please
attach list). All water service facilities can and will be installed prior to construction of the proposed use and will comply
with the California Waterwork Standards and applicable Fire Code and local Fire Code and local Fire agency
regulations for fire flow. This commitment is subject to County approval of all necessary permits/applications and shall
expire one (1) year from the following date.

Phil Santa Rosa - Engineering  Assistant 1/19/12
Utility Manager or Designee Date
Water Service Agency Name: City ot Colton Public Utilities

160 South 10th St.- Colton , CA, 92324
Address:

Phone No. (909 ) 370-5551

San Bernardino County -3- Adequate Service Certification
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FORM W2
PRIVATE WATER SERVICE - (FOR DEHS TO COMPLETE)

Applicant Name APNs

The County Department of Public Health, Division of Environmental Health Services finds that:

[] The subject property has a water well approved for use by the proposed project.

[] Water system plans have been approved by the fire authority and DEHS.

[l DEHS has reviewed a ground water (hydrologic) report prepared for the subject property and signed by a
Registered or Certified Engineering Geologist or Civil Engineer which indicates there is sufficient quantity and

quality of the proposed use.

[] (Other)

This commitment shall expire one (1) year from the following date.

Signature—DEHS Date
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FORM S1
SEWER SERVICE CERTIFICATION

Applicant Name AMCAL Multi-Housing APNs 0274-182-43
To be completed by the Sewering Agency.

This certifies that the property referenced on Form A is within the service area boundaries of this sewering agency and that: (check
applicable).

X There are currently existing sewer trunk lines(s) of adequate capacity to provide sewering service and such service will not
exceed the design capacity of the lines.

O There are not currently existing sewer trunk line(s) of adequate capacity. However, it is financially and physically feasible to
install sewer trunk lines that will permit adequate service to the referenced property.

O (other)

This agency will commit to providing sewering service to the referenced project subject to all applicable ordinances, resolutions,
regulations, rules, policies, procedures, standards and date schedules. The applicant has agreed to the conditions of service
including payment for the on-site and off-site capital improvements outlined on the attached list. (If any, please attach list). All
sewer service facilities can and will be installed prior to occupancy of the proposed use and will comply with all federal, state, and
country laws and regulations.

This commitment is subject to county review and approval of all necessary permits/applications, and shall expire on the following

date __ which represents the end of the three (3) year project approval period. Applicant must refile certification request if
project extension of time request is filed.

By: Phil Santa Rosa Date: 1/19/12

Tite: ENgIneering Assistant

Name of Sewering Agency: City ot Colton Public Utilities

Address: 160 South 10th St.  Colton,CA,92324
Phone No.. (909 ) 3/0-0551

Please attach a description or plot plan showing existing or proposed sewer trunk line(s) to the referenced property.

To be completed by the Publicly Owned Treatment Works (POTW) Waste Management Authority.

O This certifies that the above referenced property’s proposed connection to this Publicly Owned Treatment Works will not
result in sewage/septage flows which will exceed the plant’s design capacity.

| This agency cannot certify that the referenced property’s connection to this Public Owned Treatment Works will not resulting
sewage/septage flows which will exceed the plant’s design capacity.

The waste management authority (does/does not) have adequate facilities to accept the sewage from the referenced property
(circle one).

[1 (Other)

By: Date:
Title:

Name of POTW/Landfill:

Address:

Phone No.: ( )

Please attach a separate sheet describing the plant or landfill design capacity, sewage/sludge disposal capacity and existing
excess capacity and the current number of committed connections, the current number of sewage commitments with their
cumulative anticipated total flow.

The Department of Public Health, Division of Environmental Health Services has reviewed the above reference submittal:

O The referenced project is adequately serviced.
| The referenced project is not adequately serviced

O (Other)

DEHS Date
cc: Planning Division California Regional Water Quality Control Board

San Bernardino County -5- Adequate Service Certification
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FORM S2
ONSITE SEWAGE DISPOSAL CERTIFICATIONS

Applicant Name APNs

The County Department of Public Health, Division of Environmental Health Services finds that:

[l The subject property is in an area for which the department has sufficient information to assign sewage disposal
design rate in compliance with the percolation report waiver criteria.

[l The subject property has a percolation report which has EHS approval. The report contains sufficient information
for the design of an on-site disposal system for the proposed use of the property.

[] The subject property is required to have a percolation report for EHS review and approval.

[] Existing septic system shall be certified by a qualified professional (P.E., C.E.G., REHS, C-42 contractor) that the
system functions properly, meets code, and has the capacity required for the  proposed project.

DEHS Date

cc:  Planning Division

San Bernardino County -6- Adequate Service Certification



County of San Bernardino Economic Development Agency
Las Terrazas Mixed-Use Affordable Apartments and Childcare Project

1.4 - Water Quality Management Plan

Environmental Assessment/Initial Study
February 2016



Water Quality Management Plan

For:

Las Terrazas Apartment

1189 W. VALLEY BLVD. COLTON, CA 92324, [GRADING PERMIT NO.], [BUILDING PERMIT NO.],
TR. NO. 13223829-09, PARCEL NO. 8726, APN: 0274-182-33, -43 & -46

Prepared for:

AMCAL Multi-Housing, Inc.
30141 Agoura Road, Suite 100
Agoura Hills, CA 91301
Tel: (818) 706-0694

Prepared by:
United Civil, INC.
1180 Durfee Avenue, Suite 220
El Monte, CA 91733
Tel: (626) 575-9999

Approval Date:




Water Quality Management Plan (WQMP)

—

Project Owner’s Certification

This Water Quality Management Plan (WQMP) has been prepared for AMCAL Multi-Housing, Inc. by
United Civil, Inc. The WQMP is intended to comply with the requirements of the City of Colton and the
NPDES Areawide Stormwater Program requiring the preparation of a WQMP. The undersigned, while it
owns the subject property, is responsible for the implementation of the provisions of this plan and will
ensure that this plan is amended as appropriate to reflect up-to-date conditions on the site consistent with
San Bernardino County’s Municipal Storm Water Management Program and the intent of the NPDES
Permit for San Bernardino County and the incorporated cities of San Bernardino County within the Santa
Ana Region. Once the undersigned transfers its interest in the property, its successors in interest and the
city/county shall be notified of the transfer. The new owner will be informed of its responsibility under this
WQMP. A copy of the approved WQMP shall be available on the subject site in perpetuity.

“I certify under a penalty of law that the provisions (implementation, operation, maintenance, and funding)
of the WQMP have been accepted and that the plan will be transferred to future successors.”

Project Data

Permit/Application

Grading Permit Number(s):
Number(s): E (s)

Tract/Parcel Map

13223829-09/8726 Building Permit Number(s):
Number(s):

CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract): 0274-182-33, -43 & -46

Owner’s Signature

Owner Name: Amcal Las Terrazas Fund, L.P.

Title

Company | AMCAI Muilti-Housing

Address | 30141 Agoura Road, Suite 100

Email

Telephone # | (818) 706-0694

Signature

e __________ = ——  —— == ]
Owner’s Certification



Water Quality Management Plan (WQMP)

Preparer’s Certification

Project Data

Permit/Application
Number(s):

Grading Permit Number(s):

Tract/Parcel Map
Number(s):

13223829-09/8726 Building Permit Number(s):

CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract): 0274-182-33, -43 & -46

“The selection, sizing and design of stormwater treatment and other stormwater quality and quantity control
measures in this plan were prepared under my oversight and meet the requirements of Regional Water Quality
Control Board Order No. R8-2010-0036.”

Engineer: Christopher H.M. Neo PE Stamp Below

Title | Principal

Company | United Civil, Inc.

Address | 1180 Durfee Avenue, Suite 220

Email | neo@uc-la.com

Telephone # | (626) 575-9999

Signature

Date

—_—————————————|——— L= ———————— — ——— —————————— .-, .-
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Water Quality Management Plan (WQMP)

Section1 Discretionary Permit(s)

Form 1-1 Project Information

Project Name

Las Terrazas Apartment

Project Owner Contact Name:

Amcal Las Terrazas Fund, L.P.

Mailing 30141 Agoura Road, Suite 220, E-mail (818) 706-

Address: | Agoura Hills, CA 91301

Address: Telephone: SEnd

Permit/Application Number(s):

Tract/Parcel Map

Number(s): 13223829-09/8726

Additional Information/

Comments:

Description of Project:

The 5.92-acre site of proposed Las Terrazas project is located at 1189 W. Valley Blvd. near
the City of Colton in the unincorporated area of County of San Bernardino, California. The
project site is located between N. Hermosa Ave. and Cypress Ave. on W. Valley Blvd. It is
bounded to the north and upper half of the east by existing single family residential lots, to
the lower half of the east by Cypress Avenue, to the south by W, Valley Blvd., and to the
west by an existing public storage facility. (See enclosed Vicinity Map and Aerial Map). The
project coordinates are 34.0703 Latitude (North) and -117.3431 Longtitude (West). The
existing zoning for the site are CG (General Commercial) and RS (Single Family). The
proposed zoning are RM (Multiple Residential) & CG (General Commercial).

The proposed project development consist of five three-story high, totaled 112-unit
apartment buildings with building coverage of 49,210 square-feet (sq-ft), a 2,300 sq-ft
community building, a 2,500 sg-ft daycare center, 84,100 sg-ft of common area of tot lots,
gardens, BBQ area, and landscaped areas, a 20 feet by 40" swimming pool, The total
residential building area is about 120,310 sqg-ft and the density proposed is about 18.9
dwelling units per acre based on gross site area of 5.92 acres. There are 205 parking spaces
provided for the residential area while there are 7 parking spaces provided for the
community service buildings. There are asphalt, concrete & paver blocked paved driveways
and parking lots proposed that totaled about 91,640 sq-ft. The area of open space including
landscaping and planting areas is about 35,400 sg-ft. (See enclosed Site Plan and Project
Information Sheet). Thus, the proposed project development falls under “New Development
> 100,000 sg-ft” Project Category. The completed project including the community service
buildings will be owned by property owner, Amcal Las Terrazas Fund, L.P. and it will lease
out the apartment units and community service buildings to tenants. There is no
homeowners association or property owner association to be formed for this project site.
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Water Quality Management Plan (WQMP)

Section 2

2.1 Project Information
This section of the WQMP should provide the information listed below. The information provided for
Conceptual/ Preliminary WQMP should give sufficient detail to identify the major proposed site design and LID
BMPs and other anticipated water quality features that impact site planning. Final Project WQMP must

specifically identify all BMP incorporated into the final site design and provide other detailed information as

described herein.

Project Description

The purpose of this information is to help determine the applicable development category, pollutants of
concern, watershed description, and long term maintenance responsibilities for the project, and any applicable
water quality credits. This information will be used in conjunction with the information in Section 3, Site

Description, to establish the performance criteria and to select the LID BMP or other BMP for the project or

other alternative programs that the project will participate in, which are described in Section 4.

Form 2.1-1 Description of Proposed Project

1
Development Category (Select all that apply):

I:] Significant re-development
involving the addition or
replacement of 5,000 ft? or
more of impervious surface on
an already developed site

EN&W development involving
the creation of 10,000 ft or
more of impervious surface
collectively over entire site

[:| Automotive repair
shops with standard
industrial classification (SIC)
codes 5013, 5014, 5541,
7532- 7534, 7536-7539

DRestaurants (with SIC
code 5812) where the land
area of development is
5,000 ft* or more

D Hillside developments of
5,000 ft” or more which are
located on areas with known
erosive soil conditions or
where the natural slope is

25 percent or more

|___| Developments of 2,500 ft?
of impervious surface or more
adjacent to (within 200 ft) or
discharging directly into
environmentally sensitive areas
or waterbodies listed on the
CWA Section 303(d) list of
impaired waters.

[] Parking lots of 5,000 ft*
or more exposed to storm
water

D Retail gasoline outlets
that are either 5,000 ft’ or
more, or have a projected

average daily traffic of 100
or more vehicles per day

D Non-Priority / Non-Category Project May require source control LID BMPs and other LIP requirements. Please consult with local

jurisdiction on specific requirements.

2
Project Area (ft2):

5.92 Acres

3
Number of Dwelling Units:

112

4
SIC Code:

1522, 8351 & 9221

5
Is Project going to be phased? Yes & No D If yes, ensure that the WQMP evaluates each phase as a distinct DA, requiring LID

BMPs to address runoff at time of completion.

6
Does Project include roads? Yes [INo IX ifyes, ensure that applicable requirements for transportation projects are oddressed (see

Appendix A of TGD for WQMP)




Water Quality Management Plan (WQMP)

2.2 Property Ownership/Management

Describe the ownership/management of all portions of the project and site. State whether any infrastructure
will transfer to public agencies (City, County, Caltrans, etc.) after project completion. State if a homeowners or
property owners association will be formed and be responsible for the Jong-term maintenance of project
stormwater facilities. Describe any lot-level stormwater features that will be the responsibility of individual

property owners.

Form 2.2-1 Property Ownership/Management |

Describe property ownership/management responsible for long-term maintenance of WQMP stormwater facilities:

The completed project including the community service buildings will be owned by property owner, Amcal Las Terrazas Fund, L.P.
All onsite utilities such as sewer, water, and storm drain will be privately maintained. There is no homeowners association or

property owner association to be formed for this project site.




Water Quality Management Plan (WQMP)

2.3 Potential Stormwater Pollutants

Determine and describe expected stormwater pollutants of concern based on land uses and site activities (refer
to Table 3-3 in the TGD for WQMP).

Form 2.3-1 Pollutants of Concern

Please check:
Pollutant E=Expected, N=Not Additional Information and Comments

Expected

Pathogens (Bacterial / Virus) e N[

Nutrients - Phosphorous EX N[

Nutrients - Nitrogen E N |:|

Noxious Aguatic Plants E [Zl N E]

Sediment EX N[]

Metals EX N[

0il and Grease e N[J

Trash/Debris EX N[]

Pesticides / Herbicides EX N[]

Organic Compounds EX N[]

Other: E[] N[]

Other: e[ N[]

Other: e N[

Other: E[] N[

Other: e[ N[
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2.4 Water Quality Credits

A water quality credit program is applicable for certain types of development projects if it is not feasible to meet
the requirements for on-site LID. Proponents for eligible projects, as described below, can apply for water
quality credits that would reduce project obligations for selecting and sizing other treatment BMP or
participating in other alternative compliance programs. Refer to Section 6.2 in the TGD for WQMP to
determine if water quality credits are applicable for the project.

Form 2.4-1 Water Quality Credits

1
Project Types that Qualify for Water Quality Credits: Select all that apply

|:| Redevelopment projects that | Higher density [T] Mixed use development, [IBrownfield

reduce the overall impervious development projects (combination of residential, redevelopment

footprint of the project site. &Verﬂcal density [20%] commercial, industrial, office, (redevelop real property
D7 units/ acre [5%] institutional, or other land uses complicated by presence
which incorporate design principles or potential of hazardous
that demonstrate environmental contaminants) [25%]
benefits not realized through single
use projects) [20%)

[Credit = % impervious reduced]

D Redevelopment projects in E] Transit-oriented D In-fill projects (conversion of ]:] Live-Work
established historic district, developments (mixed use empty lots & other underused developments (variety of
historic preservation area, or residential or commercial spaces < 5 acres, substantially developments designed
similar significant core city center | area designed to maximize | surrounded by urban land uses, into | to support residential and
areas [10%)] access to public more beneficially used spaces, such | vocational needs) [20%]
transportation) [20%] as residential or commercial areas)
[10%]

2
Total Credit % 20 (Total all credit percentages up to a maximum allowable credit of 50 percent)

|
|
Description of Water Quality Vertical density development ’

Credit Eligibility (if applicable)
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Section 3  Site and Watershed Description

Describe the project site conditions that will facilitate the selection of BMP through an analysis of the physical
conditions and limitations of the site and its receiving waters. Identify distinct drainage areas (DA) that collect
flow from a portion of the site and describe how runoff from each DA (and sub-watershed DMAs) is conveyed

to the site outlet(s). Refer to Section 3.2 in the TGD for WQMP. The form below is provided as an example.

Then complete Forms 3.2 and 3.3 for each DA on the project site. If the project has more than one
drainage area for stormwater management, then complete additional versions of
these forms for each DA / outlet.

Form 3-1 Site Location and Hydrologic Features

Site coordinates take GPS
] . Thomas Bros Map page
measurement at approximate Latitude 34.0703 Longitude -117.3431 606 BE s

center of site

 § ! . 8 i
San Bernardino County climatic region: [X] Valley [[] Mountain

2
Does the site have more than one drainage area (DA): Yes[ ] No[X] If no, proceed to Form 3-2. If yes, then use this form to show o

conceptual schematic describing DMAs and hydrologic feature connecting DMAs to the site outlet(s). An example is provided below that con be
modified for proposed project or a drawing clearly showing DMA and flow routing may be attached

Outlet 1 Outlet 2
r

DA1DMAB

DA1DMAC

Example only — modify for project specific WQMP using additional form

Conveyance Briefly describe on-site drainage features to convey runoff that is not retained within a DMA

DA1 DMA C flows to Ex. Bioretention overflow to vegetated bioswale with 4’ bottom width, 5:1 side slopes and bed siope of 0.01. Conveys
DA1 DMA A runoff for 1000’ through DMA 1 to existing catch basin on SE corner of property

DA1 DMA A to Outlet 1

DA1 DMA B to Outlet 1

DA2 to Outlet 2

3-1



Form 3-1 Site Location and Hydrologic Features

Site coordinates take GPS
measurement at approximate
center of site

Latitude 34.0703 Longitude -117.3431

Thomas Bros Map page
606 B6

i
San Bernardino County cl

imatic region: [{ Valley [] Mountain

2 :
Does the site have more than one drainage area (DA): YesD No If no, proceed to Form 3-2. If yes, then use this form to show o

conceptual schematic describing DMAs and hydrologic feature connecting DMAS to the site outlet(s). An example is provided below that can be
modified for proposed project or o drawing clearly showing DMA and flow routing may be attached

Conveyance

Briefly describe on-site drainage features to convey runoff that is not retained within a DMA

DA1 DMA A flows to
DA1DMAB

Underground infiltration system overflow to underground infiltration system in DA1 DMA B thru

proposed storm drain pipe.

DA1 DMA B flows to
DA1DMA C

Underground infiltration system overflow to the drywell system in DA1 DMA C thru proposed storm

drain pipe.

DA1 DMA C to Outlet 1

Drywell system overflow to proposed catch basin on Cypress Avenue and outlet to the underground

storm drain system on Cypress Avenue and Valley Boulevard.
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1

For Drainage Area 1's sub-watershed DMA, DMA A DMA B
provide the following characteristics il -

1
DMA drainage area (/) 5.92

2
Existing site impervious area (ftz) 3190

3
Antecedent moisture condition For desert

areas, use
http://www.shcounty.qov/dow/floodcontrol/pdf/?
0100412 map.pd]

&
Hydrologic soil group Refer to Watershed

Mapping Tool —
http://sbcounty.permitrack.com/WAP

5
Longest flowpath length (ft)

6
Longest flowpath slope (ft/ft)

7
Current land cover type(s) Select from Fig C-3 Barren
of Hydrology Manual

8
Pre-developed pervious area condition:

Based on the extent of wet season vegetated cover
good >75%; Fair 50-75%; Poor <50% Attach photos
of site to support rating
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1
(use only as needed for additional DMA w/in DA 1)

For Drainage Area 1’s sub-watershed DMA,
provide the following characteristics

DMAE DMAF DMAG

1
DMA drainage area (ftZ)

2
Existing site impervious area (f'tz)

3
Antecedent moisture condition For desert

areas, use
http://www.sbcounty.qov/dpw/floodcontrol/pdf/2

0100412 map.pd

4
Hydrologic soil group Refer to Watershed

Maopping Tool—
http://sbcounty.permitrack.com/WAP

S
Longest flowpath length (ft)

6
Longest flowpath slope (ft/ft)

7
Current land cover type(s) Select from Fig C-3
of Hydrology Manual

8 . -

Pre-developed pervious area condition:
Based on the extent of wet seasor vegetated cover
good >75%; Fair 50-75%; Poor <50% Attach photos
of site to support rating
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e

Form 3-3 Watershed Description for Drainage Area

The downstream receiving water bodies within the San Bernardino County for
Las Terrazas Apartments project are the Santa Ana River - Reach 3 and Reach
4 (Riverside HSA 801.27 and Colton HSA 801.44). Based on the Clean Water
Act Section 303(d) list of impaired water bodies, Santa Ana River Reaches 3 &
http://sbcounty.permitrack.com/WAP 4 are impaired for bacteria indicators and pathogens, and heavy metals. The
waters on this 303(d) list do not meet Water Quality Standards associated
with Beneficial Uses for the listed water bodies.

Receiving waters

Refer to Watershed Mapping Tool -

See ‘Drainage Facilities” link at this website

licable TMDLs
Applicable N/A

Refer to Local Implementation Plan

303(d) listed impairments

Refer to Local Implementation Plan and Watershed
Maopping Tool —

http://sbcounty.permitrack.com/WAP and State

Woater Resources Control Board website —
http://www.waterboards.ca.gov/santaana/woter iss
ues/programs/tmdl/index.shtm/!

Pathogens: Nonpoint source, Dairies; Metal: Copper, Lead

Environmentally Sensitive Areas (ESA)
Refer to Watershed Mapping Tool —

Wl http://sbcounty.permitrock.corr /WAP

Unlined Downstream Water Bodies

Refer to Watershed Mapping Tool - Santa Ana River

http://sbcounty.permitrack.com/WAP

D Yes Complete Hydrologic Conditions of Concern (HCOC) Assessment. Include Forms
4,2-2 through Form 4.2-5 and Hydromodification BMP Form 4.3-10 in submittal

X no

@ Yes Attach verification of regional BMP evaluation criteria in WAP

Hydrologic Conditions of Concern

* More Effective than On-site LID

* Remaining Copacity for Project DCV
Watershed—based BMP included in a RWQCR
approved WAP

+ Upstream of any Water of the US
* Operctional at Project Completion

* Long-Term Maintenance Plan
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Section4 Best Management Practices (BMP)

4.1 Source Control BMP

4.1.1 Pollution Prevention

Non-structural and structural source control BMP are required to be incorporated into all new development
and significant redevelopment projects. Form 4.1-1 and 4.1-2 are used to describe specific source control BMPs
used in the WQMP or to explain why a certain BMP is not applicable. Table 7-3 of the TGD for WQMP provides
a list of applicable source control BMP for projects with specific types of potential pollutant sources or activities.
The source control BMP in this table must be implemented for projects with these specific types of potential
pollutant sources or activities.

The preparers of this WQMP have reviewed the source control BMP requirements for new development and
significant redevelopment projects. The preparers have also reviewed the specific BMP required for project as
specified in Forms 4.1-1 and 4.1-2. All applicable non-structural and structural source control BMP shall be

implemented in the project.



Water Quality Management Plan (WQMP)

Form 4.1-1 Non-Structural Source Control BMPs

Check One

Describe BMP Implementation OR,
Identifier

Not
Applicable

Included if not applicable, state reason

Environmental awareness education materials by the municipalities will be provided by
the owner. Educational materials are available from the San Bernardino Stormwater

Education of Property Owners, Tenants X M Program and can be downloaded at:

and Occupants on Stormwater BMPs
http://www.shcountystormwater.org/gov_out.html

Conditions, covenants and restrictions (CCRs) will be prepared by the developer to
communicate restrictions of activities for the purpose of surface water quality
protection.

Activity Restrictions

On-going landscape maintenance requirements consistent with the City of Colton with
Landscape Management BMPs specific guidelines will be provided by the developer and the owner.

The owner will be responsible for the maintenance and implementation of non-
BMP Maintenance structural and structural BMP facilities.

The project site shall comply with Title 22 of the California Code of Regulations and
Title 22 CCR Compliance relevant sections .of th? California Health and Safety Code regardmg hazardous waste
management, which will be enforced by the County of San Bernardino Department of

(How development will comply) ) e ; X
Public Health, Division of Environmental Health Services on behalf of the State.

Leicl Waitir Ciiiality Ordnanices This project will comply with the City of Colton Water Quality Ordinance.

A spill contingency plan will be provided by the developer. The Plan mandates
stockpiling of cleanup materials, notification of responsible agencies, disposal of cleanup
materials, documentation, etc.

Spill Contingency Plan

Underground Storage Tank Compliance No underground storage tank will be used for this project.
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Form 4.1-1 Non-Structural Source Control BMPs

Identifier

Check One

Included

Not
Applicable

Describe BMP Implementation OR,

if not applicable, state reason

Uniform Fire Code Implementation

X

[

The developer will ensure all structures comply with Article 80 of the Uniform Fire Code,
City codes, San Bernardino County Fire Department, and local standards.

Litter/Debris Control Program

U

The owner will be responsible for performing trash pick-up and sweeping of littered
common areas on a weekly basis or whenever necessary, and proper disposal of waste
collected. Responsibilities will also include investigating, noting and documenting
improper disposal materials by the public.

Employee Training

All employees and any contractors will require training to ensure awareness of
maintenance activities that may result in pollutants reaching the storm drain. Training
will include, but not be limited to, spill cleanup procedures, proper waste disposal,
housekeeping practices, etc.

Housekeeping of Loading Docks

No loading docks are present in this project.

Catch Basin Inspection Program

All on-site catch basin inlets, ribbon gutters, and curb and gutters shall be inspected and
cleaned out by the owner.

Vacuum Sweeping of Private Streets and
Parking Lots

The owner shall have vacuum sweeping of private streets and parking lots on a weekly
basis or whenever necessary.

Other Non-structural Measures for Public
Agency Projects

This is not a public agency project.

Comply with all other applicable NPDES
permits

This project will comply with other applicable NPDES permits such as the Construction
General Permit. BMPs that are part of a SWPPP will be included.
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Form 4.1-2 Structural Source Control BIMIPs

Identifier

Check One

Included

Not
Applicable

Describe BMP Implementation OR,
If not applicable, state reason

Provide storm drain system stencilling and signage
(CASQA New Development BMP Handbook SD-13)

Y

tl

Storm drain system stencilling and signage will be applied/instailed where
necessary.

Design and construct outdoor material storage
areas to reduce pollution introduction (CASQA
New Development BMP Handbook SD-34)

O

X

No outdoor material storage area in this project.

Design and construct trash and waste storage
areas to reduce pollution introduction (CASQA
New Development BMP Handbook SD-32)

Trash storage areas will be designed and constructed to reduce pollution
introduction per BMP handbook.

Use efficient irrigation systems & landscape
design, water conservation, smart controllers, and
source control (Statewide Model Landscape
Ordinance; CASQA New Development BMP
Handbook SD-12)

The developer will be respondible for implementing all efficient irrigation systems
for common area landscaping including but not limited to provisions for water
sensors and programmable irrigation cycles. The irrigation systems shall be in

conformance with water use efficiency guidelines.

Finish grade of landscaped areas at a minimum of
1-2 inches below top of curb, sidewalk, or
pavement

All landscape pockets, fingers, setback areas, parkway strips, street medians, etc.,
shall be finish-graded at a minimum of 1-2 inch below top of curb or sidewalk for
increased retention/infiltration of stormwater and irrigation water.

Protect slopes and channels and provide energy
dissipation (CASQA New Development BMP
Handbook 5D-10)

Vegetated slopes and swales will be installed throughout the project site.

Covered dock areas (CASQA New Development
BMP Handbook SD-31)

No dock area in this project.

Covered maintenance bays with spill containment
plans (CASQA New Development BMP Handbook
SD-31)

No maintenance bay in this project.

Vehicle wash areas with spill containment plans
(CASQA New Development BMP Handhook SD-33)

No vehicle wash area in this project,

Covered outdoor processing areas (CASQA New
Development BMP Handbook SD-36)

No outdoor processing area in this project.
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Form 4.1-2 Structural Source Control BMPs

Identifier

Check One

Not

Included
Applicable

Describe BMP Implementation OR,
If not applicable, state reason

Equipment wash areas with spill containment
plans (CASQA New Development BMP Handbook
SD-33)

] X

No equipment wash area in this project.

Fueling areas (CASQA New Development BMP
Handbook SD-30)

No fueling area in this project.

Hillside landscaping (CASQA New Development
BMP Handbook SD-10)

Project does not involve hillside landscaping.

Wash water control for food preparation areas

No food preparation area in this project.

Community car wash racks (CASQA New
Development BMP Handbook SD-33)

No community car wash rack in this project.
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4.1.2 Preventative LID Site Design Practices

Site design practices associated with new LID requirements in the MS4 Permit should be considered in the earliest
phases of a project. Preventative site design practices can result in smaller DCV for LID BMP and hydromodification
control BMP by reducing runoff generation. Describe site design and drainage plan including:

= A narrative of site design practices utilized or rationale for not using practices

= A narrative of how site plan incorporates preventive site design practices

= Include an attached Site Plan layout which shows how preventative site design practices are included in
WQMP

Refer to Section 5.2 of the TGD for WQMP for more details.

Site Design Practices
Ml If yes, explain how preventative site design practice is oddressed in project site pian. If no, other LID BMPs must be selected to meet targets

Minimize impervious areas: Yes No [:l
Explanation: Parkway landscaping and community garden have been designed to minimize impervous areas.

Maximize natural infiltration capacity: Yes [X] No |
Explanation: Parkway landscaping, community garden, and underground infiltration system have been implemented to
maximize natural infiltration capacity.

Preserve existing drainage patterns and time of concentration: Yes [X] No [_]

Explanation: Changes to drainage patterns are minimized.

Disconnect impervious areas: Yes No [:]
Explanation: Parkway landscape and grassy swales are built throughout the site to reduce continuous impervious area.

Protect existing vegetation and sensitive areas: Yes [ No [X]
Explanation: No sensitive area in this project.

Re-vegetate disturbed areas: Yes D] No [_|
Explanation: Parkway landscape and community garden are proposed in this project.

Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes No [:]
Explanation: Underground infilitration area will have minimal required compaction.

ll Utilize vegetated drainage swales in place of underground piping or imperviously lined swales: Yes No []

Explanation: Grassy swales are used to convey flow to the onsite storm drain system.

Stake off areas that will be used for landscaping to minimize compaction during construction : Yes [X] No [_]

Explanation: Landscape area will be staked off during construction.
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4.2 Project Performance Criteria

The purpose of this section of the Project WQMP is to establish targets for post-development hydrology based on
performance criteria specified in the MS4 Permit. These targets include runoff volume for water quality control
(referred to as LID design capture volume), and runoff volume, time of concentration, and peak runoff for
protection of any downstream waterbody segments with a HCOC. If the project has more than one

outlet for stormwater runoff, then complete additional versions of these forms for each
DA / outlet.

Methods applied in the following forms include:

= For LID BMP Design Capture Volume (DCV), the San Bernardino County Stormwater Program requires use of
the P¢ method (MS4 Permit Section XI.D.6a.ii) - Form 4.2-1

» For HCOC pre- and post-development hydrologic calculation, the San Bernardino County Stormwater Program
requires the use of the Rational Method (San Bernardino County Hydrology Manual Section D). Forms 4.2-2
through Form 4.2-5 calculate hydrologic variables including runoff volume, time of concentration, and peak
runoff from the project site pre- and post-development using the Hydrology Manual Rational Method approach.
For projects greater than 640 acres (1.0 mi*), the Rational Method and these forms should not be used. For such
projects, the Unit Hydrograph Method (San Bernardino County Hydrology Manual Section E) shall be applied
for hydrologic calculations for HCOC performance criteria.

Refer to Section 4 in the TGD for WQMP for detailed guidance and instructions.

Form 4.2-1 LID BMP Performance Criteria for Design Capture Volume
(DA 1)

1 2 - ; , 3
Project area DA 1 (ft’): Imperviousness after applying preventative Runoff Coefficient (Rc): _0.48
257,988 site design practices (Imp%): 68 Re = 0.858(Imp%)"-0.78(Imp%) +0.774(Imp%)+0.04

4 ) . . )
Determine 1-hour rainfall depth for a 2-year return period Pyy..14, (in): 0.516 http://hdsc.nws.nooo.qov/hdsc/pfds/sa/sca pfds.htmi

5 o e 3
Compute P, Mean 6-hr Precipitation (inches): 0.764
Ps = Item 4 *C,, where C; is a function of site climatic region specified in Form 3-1 Item 1 (Vailey = 1.4807; Mountain = 1.909; Desert = 1.2371)

6
Drawdown Rate

Use 48 hours os the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 24-hrs D
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 48-hrs E
reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also

reduced.

7

Compute design capture volume, DCV (fta): 15,477
DCV=1/12 * [Item 1* Item 3 *ltem 5 * C,], where C; is a function of drawdown rate (24-hr = 1.582; 48-hr = 1,963)
Compute separate DCV for each outlet from the project site per schemotic drawn in Form 3-1 item 2
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Form 4.2-2 Summary of HCOC Assessment (DA 1)

il Does project have the potential to cause or contribute to an HCOC in a downstream channel: Yes D No

Go to: http://sbcounty.permitrack.com/WAP

If “Yes”, then complete HCOC assessment of site hydrology for 2yr storm event using Forms 4.2-3 through 4.2-5 and insert results below
(Forms 4.2-3 through 4.2-5 may be replaced by computer software analysis based on the San Bernardino County Hydrology Manual)

If “No,” then proceed to Section 4.3 Project Conformance Analysis

Condition

Runoff Volume (ft)

Time of Concentration (min)

Peak Runoff (cfs)

Pre-developed

i

Form 4.2-3 Item 12

2

Form 4.2-4 Item 13

3

Form 4.2-5 Item 10

Post-developed

Difference

4

Form 4.2-3 item 13

....... ssssssnrsssnsnnEn

7

Item 4—Item 1

Erssssssssmnsnn sesus

5

Form 4.2-4 item 14

e T T T e

Item 2 —Item 5

6

Form 4.2-5 Item 14

Item & —Item 3

Difference
(as % of pre-developed)

o
©

10
%

Item 7 / Item 1

p s
%

item 8 / Item 2

12
%

Iitem 8 / Item 3
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Form 4.2-3 HCOC Assessment for Runoff Volume (DA 1)

Weighted Curve Number
Determination for: DMA A DMA B DMAC DMAD DMAE DMAF DMA G DMA H

Pre-developed DA

1a Land Cover type

2a Hydrologic Soil Group (HSG)

3a DMA Area, ft* sum of areas of
DMA should equal area of DA

4a Curve Number (CN) use items
1 and 2 to select the appropriate CN
from Appendix C-2 of the TGD for

wamp

Weighted Curve Number
Determination for: DMAA DMA B DMAC DMAD DMAE DMA F DMA G DMA H

Post-developed DA

1b Land Cover type

2b Hydrologic Soil Group (HSG)

3b DMA Area, ft? sum of areas of
DMA should equal area of DA

4b Curve Number (CN) use Items
5 and 6 to select the appropriate CN
from Appendix C-2 of the TGD for

wamp

. 7 Pre-developed soil storage capacity, S (in): 9 Initial abstraction, I, (in):
5 Pre-Developed area-weighted CN: ’ , 13 (In):
4 & 5=(1000/item 5) - 10 1s=0.2 *Item 7

8 Post-developed soil storage capacity, S (in): 10 Initial abstraction, |, (in):
5=(1000/ Item 6} - 10 lp=0.2*item 8

6 Post-Developed area-weighted CN:

11 Precipitation for 2 yr, 24 hr storm (in):
Go to: http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca pfds.htmi

12 Pre-developed Volume (f£):
Vire =(1 / 12) * (Item sum of Item 3) * [(Item 11 — item 9)*2 / ((Item 11 - Item 9 + Item 7]

13 Post-developed Volume (f%):
Vire =(1/12) * (Item sum of Item 3) * [(item 11— item 10)"2 / ({item 11 ~ Item 10 + Item 8}

14 Volume Reduction needed to meet HCOC Requirement, (ft°):
Viucoc = (Item 13 * 0.95) — item 12

4-10



Water Quality Management Plan (WQMP)

Form 4.2-4 HCOC Assessment for Time of Concentration (DA 1)

Compute time of concentration for pre and post developed conditions for each DA (For projects using the Hydrology Manual complete the

form below)

Pre-developed DAL Post-developed DAl
Use additional forms if there are more than 4 DMA Use additional forms if there are more than 4 DMA

DMA A DMAB DMA C DMAD DMA A DMA B DMA C DMAD

Variables

1
Length of flowpath (ft) Use Form 3-2
Item 5 for pre-developed condition

2
Change in elevation (ft)

3
Slope (ft/ft), S,=Item 2 /Item 1

4
Land cover

5
Initial DMA Time of Concentration
(min) Appendix C-1 of the TGD for WQMP

6
Length of conveyance from DMA

outlet to project site outlet (ft)
May be zero if DMA outlet is at project
site outlet

Cross-sectional area of channel (f%)

8
Wetted perimeter of channel (ft)

Manning’s roughness of channel (n})

0
1 Channel flow velocity (ft/sec)

Vips = (1.49 / item 9) * (item 7/1tem 8)"*%
* (item 3)"°°

1
Travel time to outlet (min)
T, = Item 6 / (Item 10 * 60)

2
Total time of concentration (min)

T.=ltem5 +ltem 11

13 : .
Pre-developed time of concentration (min): Minimum of Item 12 pre-developed DMA

4 1 -
Post-developed time of concentration (min): Minimum of Item 12 post-developed DMA

15
Additional time of concentration needed to meet HCOC requirement (min): Tescoc = (Item 13 * 0.95) — Item 14
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Form 4.2-5 HCOC Assessment for Peak Runoff (DA 1)

Compute peak runoff for pre- and post-developed conditions

Variables

Pre-developed DA to Project

Outlet (Use additional forms if
more than 3 DMA)

Post-developed DA to Project
Outlet (Use additional forms if
more than 3 DMA)

DMA A

DMA B

DMAC | DMAA | DMAB | DMAC

1 : z :
Rainfall Intensity for storm duration equal to time of concentration
Ipeak = 10ALOG Form 4.2-1 Item 4 - 0.6 LOG Form 4.2-4 Item 5 /60)

b4
Drainage Area of each DMA (Acres)

For DMA with outlet at project site outlet, include upstream DMA (Using example
schematic in Form 3-1, DMA A will include drainage from DMA C)

3
Ratio of pervious area to total area

For DMA with outlet at project site outlet, include upstream DMA (Using example
schematic in Form 3-1, DMA A will include drainage from DMA C)

Pervious area infiltration rate (in/hr)

Use pervious area CN and antecedent moisture condition with Appendix C-3 of the TGD

Sfor wamp

5
Maximum loss rate (in/hr)

Fm=Item 3 * Item 4

Use area-weighted F,, from DMA with outlet at project site outlet, include upstream
DMA {Using example schematic in Form 3-1, DMA A will include drainage from DMA C)

6
Peak Flow from DMA (cfs)
Qp=ltem2 *0.9 * (item 1 - Item 5)

A
Time of concentration adjustment factor for other DMA to

site discharge point

Form 4.2-4 Item 12 DMA / Other DMA upstream of site discharge
point (If ratic is greater than 1.0, then use maximum volue of 1.0)

DMA A

DMA B

DMAC

nfa

8

Pre-developed Q, at T, for DMA A:
Q, = Item Gomas + [Item Gpmas ™ (Item 1ppmas - Item
Somas)/Item Ippas - Item Spmas) ™ Item omans] +
[Itemn Gomac * (1tem Lomaa - Item Spuac)/(Item Lomac -
Item Somac)* 1tem 7omass]

9
Pre-developed Q, at T, for DMA B:

Q, = Item Gpmas + [1termn 6pman * (Item 1pyag - Item
Soman/{1tem Iomaa - Item Soman)* Item Zomasal +
[Item Gomac * (Item 1pmas - Item Sppach/(Item 1pmac-
Itern 5pumac)* ftem 7pmagys]

0
Pre-developed Q, at T, for DMA C:
Q, = Item 6puac + [Item Gpmas ™ (Item ppac - Item
Somaal/(Item 1pmaa - Item Sopan)* Item 7ppacs] +
[ltem Gopag * (Item 1ppac - Item Spmagl/{item 1pmas
- ltem S.DMAB)* Item 75_.@5/11

10
Peak runoff from pre-developed condition confluence analysis (cfs):

Maximum of Item 8, 9, and 10 (including additional forms as needed)

y ]
Post-developed Q, at T. for DMA A:

Some as Item 8 for post-developed values

2
Post-developed Qg at T, for DMA B:

Same as Item 9 for post-developed values

3
Post-developed Q, at T, for DMA C:

Same as Item 10 for post-developed
values

4
Peak runoff from post-developed condition confluence analysis (cfs):

needed)

Maximum of Item 11, 12, and 13 (inciuding additional forms as

15
Peak runoff reduction needed to meet HCOC Requirement (cfs):

Qu.scoc = (Item 14 * 0.95) — Item 10




Water Quality Management Plan (WQMP)

4.3 Project Conformance Analysis

Complete the following forms for each project site DA to document that the proposed LID BMPs conform to the
project DCV developed to meet performance criteria specified in the MS4 Permit (WQMP Template Section
4.2). For the LID DCV, the forms are ordered according to hierarchy of BMP selection as required by the MS4
Permit (see Section 5.3.1 in the TGD for WQMP). The forms compute the following for on-site LID BMP:

= Site Design and Hydrologic Source Controls (Form 4.3-2)
= Retention and Infiltration (Form 4.3-3)

= Harvested and Use (Form 4.3-4) or

» Biotreatment (Form 4.3-5).

At the end of each form, additional fields facilitate the determination of the extent of mitigation provided by
the specific BMP category, allowing for use of the next category of BMP in the hierarchy, if necessary.

The first step in the analysis, using Section 5.3.2.1 of the TGD for WQMP, is to complete Forms 4.3-1and 4.3-3)
to determine if retention and infiltration BMPs are infeasible for the project. For each feasibility criterion in
Form 4.3-1, if the answer is “Yes,” provide all study findings that includes relevant calculations, maps, data
sources, etc. used to make the determination of infeasibility.

Next, complete Forms 4.3-2 and 4.3-4 to determine the feasibility of applicable HSC and harvest and use BMPs,
and, if their implementation is feasible, the extent of mitigation of the DCV.

If no site constraints exist that would limit the type of BMP to be implemented in a DA, evaluate the use of
combinations of LID BMPs, including all applicable HSC BMPs to maximize on-site retention of the DCV. If no
combination of BMP can mitigate the entire DCV, implement the single BMP type, or combination of BMP
types, that maximizes on-site retention of the DCV within the minimum effective area.

If the combination of LID HSC, retention and infiltration, and harvest and use BMPs are unable to mitigate the
entire DCV, then biotreatment BMPs may be implemented by the project proponent. If biotreatment BMPs are
used, then they must be sized to provide sufficient capacity for effective treatment of the remainder of the
volume-based performance criteria that cannot be achieved with LID BMPs (TGD for WQMP Section 5.4.4.2).
Under no circumstances shall any portion of the DCV be released from the site without effective
mitigation and/or treatment.
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Form 4.3-1 Infiltration BMP Feasibility (DA 1)

Feasibility Criterion — Complete evaluation for each DA on the Project Site

1
Would infiltration BMP pose significant risk for groundwater related concerns? ves[| No[X]
Refer to Section 5.3.2.1 of the TGD for WQMP

I If Yes, Provide basis: (attach)

4 Would installation of infiltration BMP significantly increase the risk of geotechnical hazards? Yes |:| No IE
(Yes, if the answer to any of the following questions is yes, as established by a geotechnical expert):
The location is less than 50 feet away from slopes steeper than 15 percent
The location is less than eight feet from building foundations or an alternative setback.
A study certified by a geotechnical professional or an available watershed study determines that stormwater infiltration would
result in significantly increased risks of geotechnical hazards.

If Yes, Provide basis: (attach)

3
Would infiltration of runoff on a Project site violate downstream water rights? Yes D No @

If Yes, Provide basis: (attach)

4
Is proposed infiltration facility located on hydrelogic soil group {(HSG) D soils or does the site geotechnical investigation indicate

presence of soil characteristics, which support categorization as D soils? Yes D No @

If Yes, Provide basis: (attach)

D
Is the design infiltration rate, after accounting for safety factor of 2.0, below proposed facility less than 0.3 in/hr (accounting for
soil amendments)? ves [ | No X

If Yes, Provide basis: (attach)

Would on-site infiltration or reduction of runoff over pre-developed conditions be partially or fully inconsistent with watershed

management strategies as defined in the WAP, or impair beneficial uses? Yes I:] No @
See Section 3.5 of the TGD for WQMP and WAP

If Yes, Provide basis: (attach)

7 : M
Any answer from Item 1 through ltem 3 is “Yes”: Yes D No
If yes, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Harvest and Use BMP. If no, then proceed to item 8 below.

| 8

|  Any answer from Item 4 through Item 6 is “Yes”: Yes ]:l No
If yes, infiltration is permissible but is not required to be considered. Proceed to Form 4.3-2, Hydrologic Source Control BMP.
If no, then proceed to Item 9, below.

9

All answers to Item 1 through Item 6 are “No”:
Infiltration of the full DCV is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP.
Proceed to Form 4.3-2, Hydrologic Source Control BMP.
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4.3.1 Site Design Hydrologic Source Control BMP

Section XL.E. of the Permit emphasizes the use of LID preventative measures; and the use of LID HSC BMPs
reduces the portion of the DCV that must be addressed in downstream BMPs. Therefore, all applicable HSC
shall be provided except where they are mutually exclusive with each other, or with other BMPs. Mutual
exclusivity may result from overlapping BMP footprints such that either would be potentially feasible by itself,
but both could not be implemented. Please note that while there are no numeric standards regarding the use of
HSC, if a project cannot feasibly meet BMP sizing requirements or cannot fully address HCOCs, feasibility of all
applicable HSC must be part of demonstrating that the BMP system has been designed to retain the maximum
feasible portion of the DCV. Complete Form 4.3-2 to identify and calculate estimated retention volume from
implementing site design HSC BMP. Refer to Section 5.4.1 in the TGD for more detailed guidance.

Form 4.3-2 Site Design Hydrologic Source Control BMPs (DA 1) !

8 Implementation of Impervious Area Dispersion BMP (i.e. DA —
routing runoff from impervious to pervious areas), excluding | pp DMA DA DMA BMP Type
impervious areas planned for routing to on-lot infiltration BMP Type BMP Type (Use additional forms
BMP: Yes [:] No @ If yes, complete Items 2-5; If no, for more BMPs) |

proceed to Iltem 6

2
Total impervious area draining to pervious area (ft?)

3 : - ; ;
Ratio of pervious area receiving runoff to Impervious area

Retention volume achieved from impervious area

dispersion (!‘t3) V = item2 * item 3 * (0.5/12), assuming retention
of 0.5 inches of runoff

S . 3 P 2
Sum of retention volume achieved from impervious area dispersion (fts): Vretemion =SUm of Item 4 for all BMPs
6 ) . : -
Implementation of Localized On-lot Infiltration BMPs (e.g. DA DMA
on-lot rain gardens): Yes I:l No If yes, complete items 7- DA DMA DA OMA BMP Type
BMP Type BMP Type (Use additional forms

13 for aggregate of all on-lot infiltration BMP in each DA, If no,

proceed to Item 14 for more BMPs)

7
Ponding surface area (f'tz)

8
Ponding depth (ft)

9
Surface area of amended soil/gravel (ft)

10
Average depth of amended soil/gravel (ft)

il
Average porosity of amended soil/gravel

Vietention = (Item 7 *item 8) + (Item 9 * [tem 10 * item 11)

2
Retention volume achieved from on-lot infiltration (ft?) J
|
13 . ’ - 3
Runoff volume retention from on-lot infiltration {ft°): Vietention =Sum af Item 12 for all BMPs '
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Form 4.3-2 cont. Site Design Hydrologic Source Control BMPs (DA 1)

g Impl tati f t iration BMP A O, |
mplementation of evapotranspiration (green, DA DMA DA DMA BMP Type |
N
brown, or blue roofs): Yes [_] No BMP Type BMP Type (Use additional forms
If yes, complete Items 15-20. If no, proceed to Item 21 for more BMPs)
5
Rooftop area planned for ET BMP (ft?)
6 .
Average wet season ET demand (in/day)
Use local values, typical ~ 0.1
7
Daily ET demand (ft°/day)
Item 15 * (Item 16 / 12)
8
Drawdown time (hrs)
Copy Item 6 in Form 4,2-1
9 : 3
Retention Volume (ft”) ‘
Vietention = Item 17 * (Iitem 18 / 24)
0 ‘. .
Runoff volume retention from evapotranspiration BMPs (ftajz Vietention =Sum of Itern 19 for all BMPs }
1 DA1 DMA Dy DA
Implementation of Street Trees: Yes [X] No [] BMIP Type DA DMA BMP Type
If yes, complete Items 22-25. If no, proceed to item 26 Street Tree BMP Type (Use additional forms
for more BMPs)
Y 120
Number of Street Trees
. . 2 250
Average canopy cover over impervious area (ft”)
24 . 3
Runoff volume retention from street trees (ft’) 125
Vietention = Item 22 * [tem 23 * (0.05/12) assume runoff retention of
0.05 inches
5
Runoff volume retention from street tree BMPs (ft3): 125  Vietention = Sum of Item 24 for all BMPs [
: DA  DMA ‘
Implementation of residential rain barrel/cisterns: Yes[ ] | DA DMA DA DMA BMP Type
No if yes, complete Items 27-29; If no, proceed to item 30 BMP Type BMP Type (Use additional forms
for more BMPs)

7 , .
Number of-rain barrels/cisterns

8
Runoff volume retention from rain barrels/cisterns (fta)

Vietention = Item 27 * 3

9
Runoff volume retention from residential rain barrels/Cisterns (ft3):

Vietention =Surn of Item 28 for all BMPs

sermaman AR E AR RN N RSN EE R EERR R RER AR R R AR MR AN NN B R EEERE AN AR RN RN EEE AR RNRRR AR RN NRR AR rEsarEne R R R AR R R R AN AR E RN RRR R

30
Total Retention Volume from Site Design Hydrologic Source Control BMPs: 125 Sum of Items 5, 13, 20, 25 and 29
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4.3.2 Infiltration BMPs

Use Form 4.3-3 to compute on-site retention of runoff from proposed retention and infiltration BMPs. Volume
retention estimates are sensitive to the percolation rate used, which determines the amount of runoff that can
be infiltrated within the specified drawdown time. The infiltration safety factor reduces field measured
percolation to account for potential inaccuracy associated with field measurements, declining BMP
performance over time, and compaction during construction. Appendix D of the TGD for WQMP provides
guidance on estimating an appropriate safety factor to use in Form 4.3-3.

If site constraints limit the use of BMPs to a single type and implementation of retention and infiltration BMPs
mitigate no more than 40% of the DCV, then they are considered infeasible and the Project Proponent may
evaluate the effectiveness of BMPs lower in the LID hierarchy of use (Section 5.5.1 of the TGD for WQMP)

If implementation of infiltrations BMPs is feasible as determined using Form 4.3-1, then LID infiltration BMPs
shall be implemented to the MEP (section 4.1 of the TGD for WQMP).
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Form 4.3-3 Infiltration LID BMP - including underground BMPs (DA 1)

1
Remaining LID DCV not met by site design HSC BMP (ft?'): 15,352 V,omee = Form 4.2-1 item 7 - Form 4.3-2 Item 30

BMP Type Use columns to the right to compute runoff volume retention
from proposed infiltration BMP (select BMP from Table 5-4 in TGD for
WQMP) - Use additional forms for more BMPs

DA1 DMAA
BMP Type
Underground
Infiltration

DA1 DMAB
BMP Type
Underground
Infiltration

DA1 DMAC
BMP Type
Underground Infiltration
(Use additional forms for
more BMPs)

2
Infiltration rate of underlying soils (in/hr) See Section 5.4.2 and

Appendix D of the TGD for WQMP for minimum requirements for
assessment methods

12

3
Infiltration safety factor See TGD Section 5.4.2 and Appendix D

4 s
Design percolation rate (in/hr) Pgesgn = Item 2/ Item 3

5
Ponded water drawdown time (hr) Copy item 6 in Form 4.2-1

6 ) . .
Maximum ponding depth (ft) BMP specific, see Table 5-4 of the TGD
for WQMP for BMP design details

7
Ponding Depth (ft) dame = Minimum of (1/12*Item 4*item 5) or Item 6

8
Infiltrating surface area, SAgup (ftz} the lesser of the area needed for

infiltration of full DCV or minimum space requirements from Table 5.7 of
Wl the TGD for wame

9
Amended soil depth, dpeqi, (ft) Only included in certain BMP types,
see Table 5-4 in the TGD for WQMP for reference to BMP design details

N/A

10 . .
Amended soil porosity

N/A

11
Gravel depth, dpedio (ft) Only included in certain BMP types, see
Table 5-4 of the TGD for WQMP for BMP design details

N/A

12 .
Gravel porosity

N/A

3 5 P
Duration of storm as basin is filling (hrs) Typical ~3hrs
(TR R RN ERR R R R RN R R R R R NERRRRERERRERERRNERENNENEERSENERENENN]
14
Above Ground Retention Volume (f‘tg) Vietention = Item 8 * [Item7 +
(Item 9 * item 10) + (ltem 11 * Item 12)+ (Item 13 * (item 4 / 12))]

3

N/A

3

EEEENENNENENENEERR

N/A

3

N/A

Underground Retention Volume (fta) Volume determined using

manufacturer’s specifications and calculations

6,026

4,875

4,643

16
Total Retention Volume from LID Infiltration BMPs: 15,544 (Sum of ltems 14 and 15 for all infiltration BMP included in plan)

7
Fraction of DCV achieved with infiltration BMP: 100% Retention% = item 16 / Form 4.2-1 ltem 7

Is full LID DCV retained on-site with combination of hydrologic source control and LID retention and infiltration BMPs? Yes [X] No []
If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiitrating Surface Areg, such that the

portion of the site area used for retention and infiftration BMPs equals or exceeds the minimum effective area thresholids (Table 5-7 of the TGD for WQMP) for the
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applicable category of development and repeat all above calculations.

4.3.3 Harvest and Use BMP

Harvest and use BMP may be considered if the full LID DCV cannot be met by maximizing infiltration BMPs.
Use Form 4.3-4 to compute on-site retention of runoff from proposed harvest and use BMPs.

Volume retention estimates for harvest and use BMPs are sensitive to the on-site demand for captured
stormwater. Since irrigation water demand is low in the wet season, when most rainfall events occur in San
Bernardino County, the volume of water that can be used within a specified drawdown period is relatively low.
The bottom portion of Form 4.3-4 facilitates the necessary computations to show infeasibility if a minimum
incremental benefit of 40 percent of the LID DCV would not be achievable with MEP implementation of on-site
harvest and use of stormwater (Section 5.5.4 of the TGD for WQMP).

Form 4.3-4 Harvest and Use BMPs (DA 1)

1
Remaining LID DCV not met by site design HSC or infiltration BMP (ft’):
Viunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 - Form 4.3-3 ltem 16

DA DMA
BMP Type(s) Compute runoff volume retention from proposed DA DMA BMP Type
harvest and use BMP (Select BMPs from Table 5-4 of the TGD for

WQMP] - Use additional forms for more BMPs SRR T (Use additional forms

for more BMPs)

2
Describe cistern or runoff detention facility

3
Storage volume for proposed detention type (ft3) Volume of

cistern

4
Landscaped area planned for use of harvested stormwater
(ft)

5 i
Average wet season daily irrigation demand (in/day)
Use local values, typical ~ 0.1 in/day

6
Daily water demand (Fta/day) Item4 *(ltem 5/ 12)

7
Drawdown time (hrs) Copy item 6 from Form 4.2-1

8
Retention Volume (ft3)
Vretention = Minimum of (item 3) or (Item 6 * (Item 7 / 24))

9
Total Retention Volume (fta} from Harvest and Use BMP Sum of item 8 for all harvest and use BMP included in plan

FEE IS E N NN NN RN E N N NN NN RN NN R NN N N AN I NN NN NN NI N RN RN AR NN RS AT AN RN NN AN NN E NN EEE RN ENNNEE NN EEEA
10 . . N : -

Is the full DCV retained with a combination of LID HSC, retention and infiltration, and harvest and use BMPs? Yes |:| No []
If yes, demonstrate conformance using Form 4.3-10. If no, then re-evaluate combinations of all LID BMP and optimize their implementation such
that the maximum portion of the DCV s retained on-site (using a single BMP type or combination of BMP types). If the full DCV cannot be mitigated
after this optimization process, proceed to Section 4.3.4.
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4.3.4 Biotreatment BMP

Biotreatment BMPs may be considered if the full LID DCV cannot be met by maximizing retention and
infiltration, and harvest and use BMPs. A key consideration when using biotreatment BMP is the effectiveness
of the proposed BMP in addressing the pollutants of concern for the project (see Table 5-5 of the TGD for

WQMP).

Use Form 4.3-5 to summarize the potential for volume based and/or flow based biotreatment options to
biotreat the remaining unmet LID DCV w. Biotreatment computations are included as follows:

*  Use Form 4.3-6 to compute biotreatment in small volume based biotreatment BMP (e.g. bioretention w/underdrains);
e  Use Form 4.3-7 to compute biotreatment in large volume based biotreatment BMP (e.g. constructed wetlands);

e  Use Form 4.3-8 to compute sizing criteria for flow-based biotreatment BMP (e.g. bioswales)

Form 4.3-5 Selection and Evaluation of Biotreatment BMP (DA 1)

1

Remaining LID DCV not met by site design HSC, List pollutants of concern Copy from Form 2.3-1.
infiltration, or harvest and use BMP for potential
biotreatment (ft?): Form 4.2-1 Item 7 - Form 4.3-2
Item 30 — Form 4.3-3 Item 16- Form 4.3-4 Item 9

2 Volume-based biotreatment Flow-based biotreatment
Biotreatment BMP Selected Use Forms 4.3-6 and 4.3-7 to compute treated volume Use Form 4.3-8 to compute treated volume

(Select biotreatment BMP(s) [ Bioretention with underdrain
necessary to ensure all pollutants "_f D Planter box with underdrain D Vegetated swale
concern are addressed through Unit D Constiictad wetlands DVegetated filter strip

Operations and Processes, described . ; .
in Table 5-5 of the TGD for WQMP) E\get ex:en:e: :e;cen:.lon D Proprietary biotreatment
ry extended detention

4 5
3 Volume biotreated in volume based Compute remaining LID DCV with Remaining fraction of LID DCV for

biotreatment BMP (ft*): Form 4.3- | implementation of volume based biotreatment | sizing flow based biotreatment BMP:
6 Item 15 + Form 4.3-7 Item 13 BMP [ft3): item 1—Item 3 % ltem4 /ltem 1

6
Flow-based biotreatment BMP capacity provided (cfs): Use Figure 5-2 of the TGD for WQMP to determine fiow capacity required to

provide biotreatment of remaining percentage of unmet LID DCV (item 5), for the project’s precipitation zone (Form 3-1 Item 1)

7
Metrics for MEP determination:
L]
Provided a WQMP with the portion of site area used for suite of LID BMP equal to minimum thresholds in Table 5-7 of the
TGD for WQMP for the proposed category of development: D If maximized on-site retention BMPs is feasible for partial capture,
then LID BMP implementation must be optimized to retain and infiltrate the maximum portion of the DCV possible within the prescribed
minimum effective area. The remuaining portion of the DCV shall then be mitigated using biotreatment BMP.
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Form 4.3-6 Volume Based Biotreatment (DA 1) —
Bioretention and Planter Boxes with Underdrains

i tBMP T Ba Pl
f:f’"f“f_‘e" s d‘::? T R DA  DMA DA  DMA BMP Type
ioretention wyundaeri In, planter box w/unaerarain, other T
4 BMP Type BMP Type (Use additional forms

comparable BMP) f re BMPs)
or more s,

1
Pollutants addressed with BMP  List all pollutent of concern that

will be effectively reduced through specific Unit Operations and
Processes described in Table 5-5 of the TGD for WQMP

2
Amended soil infiltration rate Typical ~ 5.0

3
il Amended soil infiltration safety factor Typical ~ 2.0

4
Amended soil design percolation rate (in/hr) Peeign = ltem 2 /

Item 3

5
Ponded water drawdown time (hr) Copy /tem 6 from Form 4.2-1

6 : .
Maximum ponding depth (ft) see Table 5-6 of the TGD for WQMP

for reference to BMP design details

7
Ponding Depth (ft) deme = Minimum of (1/12 * Item 4 * Item 5) or

item 6

8
Amended soil surface area (ft’)

9
Amended soil depth (ft) see Table 5-6 of the TGD for WQMP for

reference to BMP design details

10
Amended soil porosity, n

11
Gravel depth (ft) see Table 5-6 of the TGD for WQMP for reference
to BMP design details

12 .
Gravel porosity, n

3
Duration of storm as basin is filling (hrs) Typical ~ 3hrs

4
Biotreated Volume (ftal Visiotreatea = Item 8 * [{Item 7/2) + (ltem 8
* [tem 10) +(Item 11 * Item 12} + (item 13 * (ltem 4 / 12))]

15
Total biotreated volume from bioretention and/or planter box with underdrains BMP:
Sum of Item 14 for all volume-based BMPs included in this form

4-22



Water Quality Management Plan (WQMP)

Form 4.3-7 Volume Based Biotreatment (DA 1) -
Constructed Wetlands and Extended Detention

_ DA DMA
Biotreatment BMP Type DA DMA BMP Type
Constructed wetlands, extended wet detention, extended dry detention, s

; : : BMP Type (Use additional forms
or other comparable proprietary BMP. If BMP includes multiple modules
(e.g. forebay and main basin), provide separate estimates for storage for more BMPs)
and poliutants trected in each module. Forebay Forebay Basin

p |

Pollutants addressed with BMP forebay and basin
List all pollutant of concern that will be effectively reduced through
specific Unit Operations and Processes described in Table 5-5 of the TGD
for WaQMP

2
Bottom width (ft)

3
Bottom length (ft)

4
Bottom area (ft°) Asorom = item 2 * Item 3

2 Side slope (ft/ft)

6
Depth of storage (ft)

T
Water surface area (&z)
Asurfoce =(Item 2 + (2 * Item 5 * Item 6)) * (Item 3 + (2 * Item 5 * Item 6})

8

Storage volume (f"t3) For BMP with a forebay, ensure fraction of
total storage is within ranges specified in BMP specific fact sheets, see
Table 5-6 of the TGD for WQMP for reference to BMP design details
V=item6/3 * [Item 4 + Item 7 + (Item 4 * Item 7)*0.5]

)
Drawdown Time (hrs) Copy Item 6 from Form 2.1

10
Outflow rate (cfs) Qaue = (IteM Bforebay + ItEM 8Bpasin) / (Item 9 * 3600)

1
Duration of design storm event (hrs)

2
Biotreated Volume (ftz)
Viiotreatea = (ItemM 8forebay + Item Bussin) + Item 10 * Item 11 * 3600)

13
Total biotreated volume from constructed wetlands, extended dry detention, or extended wet detention :

(Sum of Item 12 for all BMP included in plan}
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Form 4.3-8 Flow Based Biotreatment (DA 1)

Biotreat t BMP Type oA am
Vegetated I tl? nr'j‘;tmin' 0 o!h:fcom arabi et i A o iai Sl
egetated swale, vegelate, er strip, or e proprielar) )
& 4 i P SR Y1 Bmp Type BMP Type (Use additional forms

BMP
for more BMPs)

1
Pollutants addressed with BMP

List all pollutant of concern that will be effectively reduced through
specific Unit Operations and Processes described in TGD Table 5-5

2
Flow depth for water quality treatment (ft)

BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP
design details

3

Bed slope (ft/ft)
BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP
design details

Manning's roughness coefficient

5
Bottom width (ft)
b, =(Form 4.3-5 ltem 6 * Item 4} /(1.49 * Item 2% * jten 3°%%)

6

Side Slope (ft/ft)
BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP
design details

7
Cross sectional area (ftz)
A=(ltem 5 * item 2) + (Item 6 * Item 2")

8
Water guality flow velocity (ft/sec)
V= Form 4.3-5item6/Item 7

)
Hydraulic residence time (min)

Pollutant specific, see Table 5-6 of the TGD for WQMP for reference to
BMP design details

10
Length of flow based BMP (ft)
L=item 8 * Item 9 * 60

11
Water surface area at water quality flow depth (ftz)
SAw, = (Item 5 + (2 * Item 2 * Item 6]) * Item 10
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4.3.5 Conformance Summary

Complete Form 4.3-9 to demonstrate how on-site LID DCV is met with proposed site design hydrologic source
control, infiltration, harvest and use, and/or biotreatment BMP. The bottom line of the form is used to describe
the basis for infeasibility determination for on-site LID BMP to achieve full LID DCV, and provides methods for
computing remaining volume to be addressed in an alternative compliance plan. If the project has more than
one outlet, then complete additional versions of this form for each outlet.

Form 4.3-9 Conformance Summary and Alternative |

| Compliance Volume Estimate (DA 1)

1
Total LID DCV for the Project DA-1 (fta): Copy Item 7 in Form 4.2-1

2 - >
On-site retention with site design hydrologic source control LID BMP (ft3): Copy Item 30 in Form 4.3-2

=
On-site retention with LID infiltration BMP (f‘t3}: Copy item 16 in Form 4.3-3

B
On-site retention with LID harvest and use BMP (ft%): Copy Item 9 in Form 4.3-4

5
On-site biotreatment with volume based biotreatment BMP (fta): Copy Item 3 in Form 4.3-5

6
Flow capacity provided by flow based biotreatment BMP (cfs): Copy Item 6 in Form 4.3-5

EEEnEsRREEERnREE, MR R A RANNEEREEEEEAAEERS AR AR R AR B T T T T T T T T T T PP L R L L

7
LID BMP performance criteria are achieved if answer to any of the following is “Yes”:

e Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP: Yes [ ] No [_]
If yes, sum of Items 2, 3, and 4 is greater than item 1
« Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that
address all pollutants of concern for the remaining LID DCV: Yes [_] No []
If yes, a) sum of Items 2, 3, 4, and § is greater than Item 1, and items 2, 3 and 4 are maximized; or b} Item 6 is greater than Form
4.3-5 Item 6 and Items 2, 3 and 4 are maximized
= QOn-site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment for all
pollutants of concern for full LID DCV: Yes [ ] No [ ]
if yes, Form 4.3-1 Items 7 and 8 were both checked yes

8
If the LID DCV is not achieved by any of these means, then the project may be allowed to develop an alternative

compliance plan. Check box that describes the scenario which caused the need for alternative compliance:

= Combination of HSC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV i

capture: [:l
Checked yes for Form 4.3-5 item 7, Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so, apply water guality credits
and colculate volume for alternative compliance, Vo = (Item 1 —Item 2 —Item 3 — Item 4 — Item 5) * (100 - Form 2.4-1 Item 2)%
* An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of urbanization
are more effective when managed in at an off-site facility: [_]
Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and
regional watershed
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4.3.6 Hydromodification Control BMP

Use Form 4.3-10 to compute the remaining runoff volume retention, after LID BMP are implemented, needed to
address HCOC, and the increase in time of concentration and decrease in peak runoff necessary to meet targets
for protection of waterbodies with a potential HCOC. Describe hydromodification control BMP that address
HCOC, which may include off-site BMP and/or in-stream controls. Section 5.6 of the TGD for WQMP provides
additional details on selection and evaluation of hydromodification control BMP.

Form 4.3-10 Hydromodification Control BMPs (DA 1)

On-site retention with site design hydrologic source control, infiltration, and

harvest and use LID BMP (ftg]: Sum of Form 4.3-9 Items 2, 3, and 4 Evaluate
option to increase implementation of on-site retention in Forms 4.3-2, 4.3-3, ond 4.3-4 in
excess of LID DCV toward achieving HCOC volume reduction

1
Volume reduction needed for HCOC

performance criteria (&3):
(Form 4.2-2 Item 4 * 0.95) — Form 4.2-2 Item 1

4
Volume capture provided by incorporating additional on-site or off-si tenti Ps

Remaining volume for HCOC 5 B R i i & te:o feretsotion M

(ft"): Existing downstream BMP may be used to demonstrate additional volume capture (if

so, attach to this WQMP a hydrologic analysis showing how the additional volume would be retained
during a 2-yr storm event for the regional watershed)

volume capture (fta): Item 1 -
Item 2

5
If Item 4 is less than Item 3, incorporate in-stream controls on downstream waterbody segment to prevent impacts due to

hydromodification [_] Attach in-stream control BMP selection and evaluation to this WQMP

o s Form 4.2-2 ltem 11 less than or equal to 5%: Yes [ ] No []
If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below:
e Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional on-site or
off-site retention BMP [_]
BMP upstream of a waterbody segment with a potential HCOC may be used to demonstrate increased time of concentration through
hydrograph attenuation {if so, show that the hydraulic residence time provided in BMP for a 2-year storm event is equal or greater
than the addition time of concentration requirement in Form 4.2-4 ltem 15)
e |ncrease time of concentration by preserving pre-developed flow path and/or increase travel time by reducing slope and
increasing cross-sectional area and roughness for proposed on-site conveyance facilities D
e Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to
hydromeodification, in a plan approved and signed by a licensed engineer in the State of California D

7 |
Form 4.2-2 Item 12 less than or equal to 5%: Yes [ ] No[ ]
If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below:
e Demonstrate reduction in peak runoff achieved by proposed LID site design, LID BMPs, and additional on-site or off-site
retention BMPs [_]

BMPs upstream of @ waterbody segment with a potential HCOC may be used to demonstrate additional peak runoff reduction
through hydrograph attenuation (if so, attach to this WQMP, a hydrograph analysis showing how the peak runoff would be reduced
during a 2-yr storm event)

® Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to
hydromodification, in a plan approved and signed by a licensed engineer in the State of California [_]
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4.4 Alternative Compliance Plan (if applicable)

Describe an alternative compliance plan (if applicable) for projects not fully able to infiltrate, harvest and use,
or biotreat the DCV via on-site LID practices. A project proponent must develop an alternative compliance plan
to address the remainder of the LID DCV. Depending on project type some projects may qualify for water
quality credits that can be applied to reduce the DCV that must be treated prior to development of an
alternative compliance plan (see Form 2.4-1, Water Quality Credits). Form 4.3-g Item 8 includes instructions on
how to apply water quality credits when computing the DCV that must be met through alternative compliance.
Alternative compliance plans may include one or more of the following elements:

*  On-site structural treatment control BMP - All treatment control BMP should be located as close to
possible to the pollutant sources and should not be located within receiving waters;

e  Off-site structural treatment control BMP - Pollutant removal should occur prior to discharge of runoff to
receiving waters;

e  Urban runoff fund or In-lieu program, if available

Depending upon the proposed alternative compliance plan, approval by the executive officer may or may not be
required (see Section 6 of the TGD for WQMP).
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Section 5 Inspection and Maintenance Responsibility
for Post Construction BMP

All BMP included as part of the project WQMP are required to be maintained through regular scheduled
inspection and maintenance (refer to Section 8, Post Construction BMP Requirements, in the TGD for WQMP).
Fully complete Form 5-1 summarizing all BMP included in the WQMP. Attach additional forms as needed. The
WQMP shall also include a detailed Operation and Maintenance Plan for all BMP and may require a
Maintenance Agreement (consult the jurisdiction's LIP). If a Maintenance Agreement is required, it must also
be attached to the WQMP.

Form 5-1 BMP Inspection and Maintenance
(use additional forms as necessary)

Reponsible Party(s)

Inspection/ Maintenance
Activities Required

Minimum Frequency
of Activities

Quarterly inspection of the ConTech CMP
Underground Infiltration system is
recommended. Accumulated sediment is
removed and the system is cleaned out if
necessary to ensure optimum performance.
Clean out is recommended to be scheduled
during dry weather. Accumulated sediment and
trash can typically be evacuated through the
manhole over the out orifice. Please refer to the
attached "Contech CMP Underground Storm
Water Detention and Retention Systems
Maintenance” for detailed instructions.

Quarterly

(Prior to the start
of rainy season
[October 1st])

Quarterly inspection of catch basin filter inserts
is recommended. Accumulated sediment and
trash is removed and the system is cleaned out if
necessary to ensure optimum performance.
Clean out is recommended to be scheduled
during dry weather. Accumulated sediment and
trash can typically be evacuated through the
manhole. Please refer to the attached "Grate Inlet
Skimmer Box" for detailed instructions.

Quarterly

(Prior to the start
of rainy season
[October 1st])

N3

Owner

Landscape maintenance shall be consistent with
City requirements. Fertilizer and/or pesticide
usage shall be consistent with County guidelines
for use of fertilizers and pesticides. Maintenance
includes mowing, weeding, and debris removal

Weekly
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on a weekly basis.

Verify compliance annually with Title 22 of the
California Code of Regulations (CCR) and
relevant sections of the California Health &
Safety Code regarding hazardous waste
management.

Annually

(Prior to the start
of rainy season
[October 1st])

Verify compliance annually with Article 8o of the
Uniform Fire Code enforced by the fire

protection agency.

Annually

(Prior to the start
of rainy season

[October 1st])

All on-site catch basin inlets, ribbon gutters, and

curb and gutters shall be inspected and cleaned

out by the owner at least once prior to the storm
season, no later than October 1st each year.

Annually

(Prior to the start
of rainy season
[October 1st])

The owner shall have vacuum sweeping of
private streets and parking lots on a weekly basis
or whenever necessary.

Weekly

Stencils and signage will be inspected for
legibility at least once prior to the storm season,
no later than October 1st each year.

Annually

(Prior to the start
of rainy season
{October 1st])

52
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