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SECTION 1

DISCUSSION



INTRODUCTION

The purpose of this study was to determine the impact, if any, of the 100-year
storm runoff flow tributary to the project site as delineated on the map contained in this
study. The project site encompasses approximately 5.3 acres of residential property
located on the east side of Third Avenue and north side of Willow Street, in the City of

Hesperia, California. Development of the site will be multi-family apartments.

METHODOLOGY

The method in determining these peak runoff flows was the rational method as
specified in the 1986 San Bernardino County Hydrology Manual and the 2010 San
Bernardino County Hydrology Manual Addendum for Arid Regions. The existing offsite
flow was examined and delineated from U.S.G.S. Map: Hesperia and an examination of
the project site. Storm runoff from the off-site tributary area is conveyed northerly and
easterly past the project site within the existing street improvements. The off-site storm
runoff does not enter the site. Development of the site will incorporate engineered street
improvements per City of Hesperia requirements that will convey the existing street runoff
flows around the property, within their historical flow paths. On-site flows were delineated

from topographic mapping of the project and examination of the project site.

Point rainfalls for the 100-year storm were obtained from the NOAA Atlas 14 per
the 2010 Addendum to the County Hydrology Manual. The 100-year 1-hour point rainfall
for the site is 1.16. Per the aforementioned addendum, AMC Il was used for the project
site and the soil type was determined to be Soil Type A per the Natural Resources

Conservation Service’s “Web Soil Survey”. Rainfall and maps are included as exhibits in

Section 3 of this report.

The on-site tributary area examined in this study is shown in Table A.

Table A
Elevation Length | Area | Avg. Slope
Sub-area Difference (ft.) (ft) (Ac) (fH/ft)
Node 11 — 12 (Undeveloped) 8.5 715 53 0.0119

Node 111 — 112 (Developed) 5.5 810 5.3 0.0068




EXISTING CONDITIONS

The site is located along the east side of Third Avenue and north of Willow Street
in the City of Hesperia, California. The property is currently vacant, undeveloped land.

Third Avenue and Willow Street are paved roads with dirt shoulders.

Tributary off-site flows come from the west and southwest and are intercepted
within the existing improvements of Third Avenue and Willow Street. These flows are
conveyed northerly and easterly within the existing street improvements. Development of
the project will incorporate engineered street improvements with concrete curbs, gutters,
and sidewalks which will maintain the existing drainage flows within the street rights-of-
way. On-site runoff flows from the southwest property corner across the site and exits

along the easterly property boundary.

The results of the on-site flow analysis are summarized in Table B.

Table B
Sub-Area Q100 (cfs)
Node 11 - 12 10.3
Node 111 — Node 112 154

CONCLUSIONS AND RECOMMENDATIONS

During our field investigation of the site, we observed the existing conditions as
stated previously. Future development of the project is being performed in conjunction
with engineered improvement plans. Off-site flows will continue to be conveyed past the
project site within improved streets with concrete curbs and gutters.

Increased on-site runoff flow due to development of the site will be approximately
4,093 cubic feet (CF). City of Hesperia design standards require 13.5 CF of retention for
every 100 square feet of impervious area created. This project requires approximately
32,025 CF of retention. On-site runoff will flow to underground retention along the easterly
boundary of the property. The underground retention will treat the runoff for pollutants of
concern per the project WQMP and allow infiltration of the runoff flows. Excess runoff
from larger storm events will leave the site along the eastern project boundary following

its historical flow path.
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EXHIBITS



VICINITY MAP
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PROPOSED DEVELOPMENT PLAN
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HYDROLOGY CALCULATIONS



RATIONAL CALCULATIONS — Q100



ON-SITE HYDROLOGY CALCULATIONS



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2004 Version 7.0
Rational Hydrology Study Date: 11/18/22
OUHNAR LLC - JOB NO. 3853
ON-SITE UNDEVELOPED RUNOFF FLOW
NODE 11 - NODE 12
100-YEAR STORM EVENT - AMC 11
MERRELL JOHNSON COMPANIES
22221 HIGHWAY 18
APPLE VALLEY, CA 92307
(760) 240-8000 * FAX (760) 240-1400

olalaialaiaiaiaiel Hydrology Study Control Information ********xx*
Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.160 (In.)
Slope used for rainfall intensity curve b = 0.7000

Soil antecedent moisture condition (AMC) = 2

++++++++++++++++
Process from Point/Station 11.000 to Point/Station 12.000
**%x%x INITIAL AREA EVALUATION ****

UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000

SCS curve number for soil(AMC 2) = 67.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.578(In/Hr)
Initial subarea data:

Initial area flow distance = 715.000(Ft.)

Top (of initial area) elevation = 74 .500(Ft.)

Bottom (of initial area) elevation = 66.000(Ft.)

Difference in elevation = 8.500(Ft.)

Slope = 0.01189 s™)= 1.19

TC = k(0.525)*[(1ength™3)/(elevation change)]"0.2

Initial area time of concentration = 17.655 min. T,

Rainfall intensity = 2.731(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.709
Subarea runoff = 10.269(CFS)q,,,

Total initial stream area = 5.300(Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.578(In/Hr)

End of computations, Total Study Area = 5.30 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 67.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2004 Version 7.0
Rational Hydrology Study Date: 11/18/22
OUHNAR LLC - JOB NO. 3853
ON-SITE DEVELOPED STORM RUNOFF
NODE 111 - NODE 112
100-YEAR STORM RUNOFF - AMC 11
MERRELL JOHNSON COMPANIES
22221 HIGHWAY 18
APPLE VALLEY, CA 92307
(760) 240-8000 * FAX (760) 240-1400

olalaialaiaiaiaiel Hydrology Study Control Information ********xx*

Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.160 (In.)
Slope used for rainfall intensity curve b = 0.7000

Soil antecedent moisture condition (AMC) = 2

++++++++++HH
Process from Point/Station 111.000 to Point/Station 112.000
**** INITIAL AREA EVALUATION ****

APARTMENT subarea type

Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000

SCS curve number for soil(AMC 2) = 32.00

Pervious ratio(Ap) = 0.2000 Max loss rate(Fm)= 0.196(In/Hr)
Initial subarea data:

Initial area flow distance = 810.000(Ft.)

Top (of initial area) elevation = 71.600(Ft.)

Bottom (of initial area) elevation = 66.130(Ft.)

Difference in elevation = 5.470(Ft.)

Slope = 0.00675 s(%)= 0.68

TC = k(0-324)*[(1length”"3)/(elevation change)]"0.2

Initial area time of concentration = 12.824 min.T.

Rainfall intensity = 3.416(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.848
Subarea runoff = 15.362(CFS) Q,,

Total initial stream area = 5.300(Ac.)

Pervious area fraction = 0.200

Initial area Fm value = 0.196(In/Hr)

End of computations, Total Study Area = 5.30 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.200
Area averaged SCS curve number = 32.0
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UNDEVELOPED ON-SITE HYDROLOGY MAP
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DEVELOPED ON-SITE HYDROLOGY MAP
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Know what's helow gﬁ"gt’g ng mwmww%'g mﬂ ON REQUIRE VOLUME=13.5 X 237,223 = 32,025 CF. SCALE: 1" = 20’
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Hydrologic Soil Group—San Bernardino County, California, Mojave River Area
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Map Scale: 1:1,450 if printed on A landscape (11" x 8.5") sheet.
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Map projection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone 11N WGS84

Natural Resources Web Soil Survey 11/18/2022
Conservation Service National Cooperative Soil Survey Page 1 of 4




Hydrologic Soil Group—San Bernardino County, California, Mojave River Area
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: San Bernardino County, California, Mojave
River Area
Survey Area Data: Version 14, Sep 1, 2022

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Mar 17, 2022—Jun
12, 2022

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/18/2022
Page 2 of 4




Hydrologic Soil Group—San Bernardino County, California, Mojave River Area

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI

Percent of AOI

105 BRYMAN LOAMY FINE |C
SAND, 0 TO 2

PERCENT SLOPES

0.0

0.3%

112 CAJON SAND,0TO2 |A

PERCENT SLOPES

6.2

99.7%

Totals for Area of Interest

6.3

100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are

assigned to one of four groups according to the rate of water infiltration when the

soils are not protected by vegetation, are thoroughly wet, and receive

precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and

three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when

thoroughly wet. These consist mainly of deep, well drained to excessively

drained sands or gravelly sands. These soils have a high rate of water

transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These

consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.

These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of

water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay

layer at or near the surface, and soils that are shallow over nearly impervious

material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in

their natural condition are in group D are assigned to dual classes.

USDA

=0
|

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/18/2022

Page 3 of 4



Hydrologic Soil Group—San Bernardino County, California, Mojave River Area

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 11/18/2022
== Conservation Service National Cooperative Soil Survey Page 4 of 4



NOAA ATLAS 14 POINT RAINFALLS



NOAA Atlas 14, Volume 6, Version 2

Location name: Hesperia, California, USA*
Latitude: 34.4326°, Longitude: -117.3034°

Elevation: 3175.11 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular

|

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

. | Average recurrence interval (years) |
Duration
[ 1 | 2 || 5 | 10 25 50 100 || 200 | 500 | 1000 |
5-min 0.086 0.121 0.167 0.206 0.260 0.303 0.348 0.396 0.463 0.516
(0.071-0.106)|(0.100-0.147)||(0.137-0.205) ||(0.168-0.254) |(0.205-0.332)||(0.235-0.396) ||(0.263-0.466) |[(0.291-0.545) |(0.326-0.664) | |(0.351-0.766)
10-min 0.124 0.173 0.239 0.295 0.373 0.435 0.499 0.568 0.664 0.740
(0.102-0.151)|[(0.143-0.211) [(0.197-0.293) |(0.241-0.364) |(0.294-0.476) |(0.336-0.567) |(0.377-0.668) | |(0.417-0.781)||(0.468-0.952) | (0.504-1.10)
15-min 0.150 0.209 0.289 0.356 0.451 0.526 0.604 0.687 0.803 0.895
(0.124-0.183)|/(0.173-0.256) |[(0.238-0.355)||(0.291-0.440) ||(0.356-0.576) | |(0.407-0.686) || (0.456-0.808) |(0.504-0.945) || (0.565-1.15) || (0.609-1.33)
30-min 0.216 0.301 0.417 0.513 0.649 0.757 0.870 0.989 1.16 1.29
(0.178-0.264)((0.249-0.368)|(0.343-0.511) ||(0.419-0.634) ||(0.513-0.830)||(0.586-0.988) || (0.657-1.16) || (0.726-1.36) || (0.814-1.66) || (0.877-1.91)
60-min 0.286 0.400 0.553 0.681 0.861 1.00 1.16 1.31 1.53 1.71
(0.237-0.350) [(0.330-0.489) |(0.455-0.678)|(0.556-0.842) | (0.681-1.10) || (0.777-1.31) || (0.872-1.54) || (0.964-1.81) || (1.08-2.20) || (1.16-2.54)
2-hr 0.408 0.547 0.737 0.897 1.12 1.31 1.50 1.70 1.98 2.21
(0.337-0.498)|(0.452-0.669)||(0.607-0.903) || (0.733-1.11) || (0.888-1.44) || (1.01-1.71) || (1.13-2.00) || (1.25-2.34) || (1.40-2.84) || (1.50-3.28)
3-hr 0.504 0.668 0.891 1.08 1.35 1.57 1.79 2.04 2.37 2.65
(0.417-0.616)|((0.552-0.817)|| (0.734-1.09) || (0.883-1.34) || (1.07-1.73) || (1.21-2.04) || (1.35-2.40) || (1.49-2.80) || (1.67-3.41) || (1.80-3.93)
6-hr 0.699 0.917 1.22 1.47 1.83 212 2.43 2.76 3.22 3.60
(0.578-0.853) || (0.757-1.12) || (1.00-1.49) || (1.20-1.82) || (1.45-2.34) || (1.64-2.77) || (1.84-3.25) || (2.03-3.79) || (2.27-4.62) || (2.45-5.34)
12-hr 0.900 1.21 1.62 1.98 2.47 2.87 3.29 3.74 4.37 4.88
(0.744-1.10) || (0.996-1.48) || (1.34-1.99) || (1.61-2.44) || (1.96-3.16) || (2.22-3.75) || (2.49-4.40) || (2.75-5.14) || (3.08-6.26) || (3.32-7.24)
24-hr 1.21 1.66 2.28 2.80 3.53 4.1 4.72 5.37 6.28 7.02
(1.07-1.39) || (1.47-1.92) || (2.01-2.64) || (2.45-3.26) || (2.99-4.25) || (3.41-5.05) || (3.82-5.95) || (4.23-6.95) || (4.75-8.48) || (5.13-9.80)
2-da 1.38 1.92 2.65 3.28 4.16 4.86 5.61 6.40 7.53 8.44
Y || (1.22-1.59) || (1.70-2.21) || (2.34-3.07) || (2.87-3.82) || (3.52-5.00) || (4.04-5.98) || (4.54-7.06) || (5.04-8.29) || (5.69-10.2) || (6.17-11.8)
3.da 1.48 2.07 2.88 3.57 4.54 5.32 6.15 7.04 8.31 9.35
Y | (131-1.71) || (1.83-2.39) || (2.54-3.33) || (3.12-4.16) || (3.85-5.47) || (4.42-6.54) || (4.98-7.75) || (5.55-9.12) || (6.29-11.2) || (6.83-13.1)
4-da 1.59 2.22 3.10 3.84 4.89 5.73 6.63 7.60 8.98 10.1
Y || (1.41-1.83) || (1.972.56) || (2.73-3.58) || (3.36-4.47) || (4.14-5.88) || (4.76-7.05) || (5.37-8.35) || (5.99-9.84) || (6.79-12.1) || (7.38-14.1)
7-da 1.75 2.44 3.39 4.19 5.34 6.26 7.23 8.27 9.75 11.0
Y || (1.55-2.01) || 2.16-2.81) || (2.99-3.92) || (3.67-4.89) || (4.52-6.43) || (5.19-7.69) || (5.86-9.10) || (6.52-10.7) || (7.37-13.2) || (8.00-15.3)
10-da 1.86 2.59 3.60 4.45 5.66 6.64 7.66 8.76 10.3 11.6
Y || (1.65-2.15) || (2.30-2.99) || (3.18-4.16) || (3.90-5.19) || (4.80-6.82) || (5.51-8.16) || (6.21-9.65) || (6.91-11.4) || (7.81-13.9) || (8.47-16.2)
20-da 2.21 3.08 4.29 5.32 6.78 7.97 9.21 10.6 12.4 14.0
Y || (1.96-2.54) || (2.73-3.55) || (3.79-4.96) || (4.66-6.19) || (5.75-8.17) || (6.61-9.79) || (7.46-11.6) || (8.31-13.7) || (9.41-16.8) || (10.2-19.5)
30-da 2.56 3.57 4.97 6.17 7.89 9.28 10.8 12.3 14.6 16.4
Y || @27-295) || (3.16-4.11) || (4.39-5.74) || (5.40-7.19) || (6.69-9.50) || (7.70-11.4) || (8.71-13.5) || (9.71-16.0) || (11.0-19.7) || (12.0-22.9)
45-da 3.02 4.19 5.83 7.24 9.28 10.9 12.7 14.6 17.3 19.5
Y || (268-3.48) || (3.71-4.83) || (5.15-6.74) || (6.34-8.44) || (7.87-11.2) || (9.09-13.5) || (10.3-16.0) || (11.5-18.9) || (13.1-23.4) || (14.2-27.2)
60-da 3.40 4.67 6.46 8.01 10.3 12.1 141 16.2 19.3 21.8
Y || 3.01-3.91) || (4.13-5.38) || (5.70-7.46) || (7.01-9.33) || (8.69-12.4) || (10.0-14.9) || (11.4-17.7) || (12.8-21.0) || (14.6-26.0) || (15.9-30.4)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.

Back to Top
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PDS-based depth-duration-frequency (DDF) curves
Latitude: 34 43267, Longitude: -117.3034°
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910

Questions?: HDSC.Questions@noaa.gov

Disclaimer




MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

MOJAVE RIVER WATERSHED

Preliminary Water Quality Management Plan

For:

Ouhnar LLC Multi-Family Residential Development

STRM_ -
Tract
APN: APN#: 0407-052-03
Prepared for:
Ouhar, LLC
Narbik Babakhanian Landowner
Owner's Phone:
narbikb@yahoo.com
270 Kempton Road

Glendale, CA 91202

Prepared by:

Merrell Johnson Companies
22221 U.S. Highway 18
Apple Valley, CA 92307

760-240-8000

Submittal Date: 11/18/2022 (PRELIMINARY)

Revision No. and Date: Insert Initial Submittal Date

Revision No. and Date: Insert Initial Submittal Date

Revision No. and Date: Insert Initial Submittal Date

Revision No. and Date: Insert Initial Submittal Date

Revision No. and Date: Insert Initial Submittal Date

Final Approval Date: Insert Initial Submittal Date



mailto:gene.tondini@ext.cemex.com
mailto:gene.tondini@ext.cemex.com

MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Project Owner’s Certification

This Mojave River Watershed Water Quality Management Plan (WQMP) has been prepared for:

Ouhar, LLC by Merrell Johnson Companies.

The WQMP is intended to comply with the requirements of the Insert Jurisdiction and the Phase Il Small MS4 General
Permit for the Mojave River Watershed. 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 the Phase Il Small MS4 Permit and the intent of San Bernardino County
(unincorporated areas of Phelan, Oak Hills, Spring Valley Lake and Victorville) and the incorporated cities of Hesperia and
Victorville and the Town of Apple Valley. Once the undersigned transfers its interest in the property, its successors in
interest and the city/county/town 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.

“| 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): STRM__- Number(s): GRADING PERMIT # (pending)
Tract/Parcel Map Building Permit .
Number(s): Tract Number(s): BUILDING PERMIT # (pending)
CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract): APN#: 0407-052-03

Owner’s Signature

Owner Name:|oyhnar, LLC

Title|Land Owner

Company|Quhar, LLC

Address|270 Kempton Road

Glendale, CA 91202

Email| harbikb@yahoo.com

Telephone #|Owner's Phone:

Signature Date

Owner's Certification




MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Preparer’s Certification

Project Data

Permit/Application STRM_ - Grading Permit

GRADING PERMIT # di
Number(s): - Number(s): (pending)

Building Permit .
Tract/Parcel Map Number(s):|Tract BUILDING PERMIT # (pending)
Number(s):

CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract): APN#: 0407-052-03

“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 the California State Water Resources Control
Board Order No. 2013-0001-DWAQ.

Engineer:|E. Cary Packer R.C.E PE Stamp Below

Title|Associate Engineer

Company|Merrell Johnson Companies

22221 US Highway 18, Apple Valley, CA
92307

Email|Cary.Packer@MerrellJohnson.com

Telephone #(760-240-8000

Address

Signature

Date

Engineer's Certification
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Section | - Introduction

This WQMP template has been prepared specifically for the Phase Il Small MS4 General Permit in the Mojave River
Watershed. This location is within the jurisdiction of the Lahontan Regional Water Quality Control Board (LRWQCB). This
document should not be confused with the WQMP template for the Santa Ana Phase | area of San Bernardino County.

WQMP preparers must refer to the MS4 Permit for the Mojave Watershed WQMP template and Technical Guidance (TGD)
document found at: http://cms.sbcounty.gov/dpw/Land/NPDES.aspx to find pertinent arid region and Mojave River
Watershed specific references and requirements.
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Section 1

Discretionary Permit(s)

Form 1-1 Project Information

Project Name

Ouhnar LLC Multi-Family Residential Development

Project Owner Contact
Name:

Narbik Babakhanian

Mailing  [270 Kempton Road  |Email Address: Telehone: | © s ph
Adress: Glendale, CA 91202 [narbikb@yahoo.com elephone: wners Fhone:
P it/Applicati
ermit/Application STRM_ - Tract/Parcel Map Tract
Numbers(s): - Number(s):

Additional Information/
Comments:

The purpose of this PRELIMINARY WQMP is to submit for review low impact development design
methods for stormwater in accordance to City Hesperia standards.

Not all data/reports and supporting documents (e.g., Geotechnical Studies, Infiltration Reports,
Operations & Maintenance Plan/Agreements , Landscape Plans, etc.,) have been conducted at
this time and are indicated as "(Pending)". These in addition to any conditions from the City of
Hesperia will be provided after initial review.

Description of Project:

Existing conditions include:

Undeveloped site (corner of Willow St & 3rd Ave. Total area (sq, ft.): 229,426
Road improvements to Willow & 3rd. Total area (sq. ft.): 34,346
Total project disturbance (sq.ft.): 263,772

This WQMP has included road and right of way areas to the project totals although the road and
right of ways will remain the City of Hesperia after project completion.

Proposed Conditions include:

Project includes 92 new two story apartment units with common areas ( outdoor playground,
community center with pool, fire pit, dog park), and some covered parking. There will be
uncovered parking, front and back landscaping to each building. There will be gated entrances
on Willow Street and another of 3rd Avenue. The right of way will include new sidewalks,
landscape and curb and gutters. Willow Street and 3rd Avenue improvements will match existing
grade and widened. Proposed finished surfaces are as follows:

New Roofs
New Concrete & Ashpalt Paving
New curbed Landscape (Self-treating)
New Pool Area (Self Treating)
Total DA1 Project Area =

59,830 Sq. Ft.
145,806 Sq. Ft.
54,243 Sq. Ft.
3,893 Sq. Ft.
263,772 Sq. Ft.

Provide summary of
Conceptual WQMP
conditions (if previously
submitted and
approved). Attach
complete copy.

No formal conditions have been issued at this time.
The City of Hesperia requires their 2 Stage Seepage Pit (SP-1, Dry Well) for infiltration methods.
This project has included SP-1 in addition to an underground chamber (horizontal layout) system

sized for the needed volume.

See Form 4.3-8 Comformance Summary for details of the treatment train proposed.
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MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Section 2 Project Description

2.1 Project Information

The WQMP shall 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.

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.

2.1.1 Project Sizing Categorization

If the Project is greater than 5,000 square feet, and not on the excluded list as found on Section 1.4 of the TGD, the Project
is a Regulated Development Project.

If the Project is creating and/or replacing greater than 2,500 square feet but less than 5,000 square feet of impervious
surface area, then it is considered a Site Design Only project. This criterion is applicable to all development types including
detached single family homes that create and/or replace greater than 2,500 square feet of impervious area and are not
part of a larger plan of development.

Form 2.1-1 Description of Proposed Project

1 Regulated Development Project Category (Select all that apply):

M #1 New development |:| #2 Significant re- M #3 Road Project — any |:| #4 LUPs — linear
involving the creation of development involving the road, sidewalk, or bicycle underground/overhead projects that
5,000 ft2 or more of addition or replacement of lane project that creates has a discrete location with 5,000 sq.
impervious surface 5,000 ft2 or more of greater than 5,000 ft. or more new constructed
collectively over entire impervious surface on an square feet of contiguous impervious surface
site already developed site impervious surface

Site Design Only (Project Total Square Feet > 2,500 but < 5,000 sq.ft.) Will require source control Site Design
I:' Measures. Use the “PCMP” Template. Do not use this WQMP Template.

2 3 4
SIC Code: 6513
Project Area (ft2): 263,772 Number of Dwelling Units: 92
Operators of Apartment
Buildings
5 . )

Is Project going to be D Yes D No
phased?

If yes, ensure that the WQMP evautes phase as a distinct DA, requiring LID BMPS to address runoff at time of completion.

Notes:

Item #2 includes the WQMP drainage areas as described in Forms 3-1 and 4.2-1A, and is delineated in the
WQMP Exhibit provided.
Item #5 is unknown at this time. This submittal addresses a conceptual design.
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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 long-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:

Ouhnar, LLC
270 Kempton Road
Glendale, CA 91202
Owner's Phone:
Narbik Babakhanian
narbikb@yahoo.com

is the Land Owner and Developer of the project, and will over see the construction.

The Owner will continue site and facility management after construction is completed and occupancy is
approved.

As dwelling (apartments) are leased, the Owner will continue site responsibilities of the onsite BMPs.

The Owner may assign, hire or employ an onsite manager/management to assist in maintenance and upkeep
of the day to day operations. They shall inform the Owner of necessary or additional maintenance actions.

The Owner will provide its tenants and occupants with information of the site's treatment system and will
any restrictions pertaining to the BMPs onsite.

Although tasks may be assigned and interests shared, the sole financial and legal resposibility (care and
maintenance of the BMPs will be the Owner's until the land is sold or transfers to another.

Right of way and street improvements made by the Owner are per the City of Hesperia requirements. After
completion they will remain the City's to maintain and care for.
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2.3

Potenial Stormwater Pollutants

Best Management Practices (BMP) measures for pollutant generating activities and sources shall be designed consistent
with recommendations from the CASQA Stormwater BMP Handbook for New Development and Redevelopment (or an
equivalent manual). Pollutant generating activities must be considered when determining the overall pollutants of
concern for the Project as presented in Form 2.3-1.

Determine and describe expected stormwater pollutants of concern based on land uses and site activities (refer to Table

3-2 in the TGD for WQMP).

Form 2.3-1 Pollutants of Concern

Please check:
E=Expected,

Pollutant N=Not Expected Additional Information and Comments
E N
Pathogens (Bacterial / Expected to be minimal: Due to uncovered parking; bacterial
Virus) [] lindicators of pavement runoff
u Expected to be minimal: Due to drought tolerant landscape,
Nutrients - Phosphorous and drip irrigation within a curbed planter will decrease runoff
from planter areas. Applications only as needed.
Expected to be minimal: Due to drought tolerant landscape,
. . 1 [and drip irrigation within a curbed planter will decrease runoff
Nutrients - Nitrogen o )
from planter areas. Applications only as needed and by trained
personnel.
O] Expected to be minimal: Due to drought tolerant landscape.
. . Additionally, there are no water bodies near site where
Noxious Aquatic Plants ; . .
algae/organic matter is harmed due to site's runoff.
Applications only as needed and by trained personnel.
Sediment u Expected.: Surrond'ing developmen.t may minimize although
strong winds occasionally create wind-blown transfer.
Metals ] Expected to be minimal: Due to uncovered parking.
. Expected to be minimal: Due to uncovered parking; pavement
Oil and Grease
L] |runoff.
. Expected: Due to shared trash enclosures and strong winds
Trash/Debris
/ [] occasionally create wind-blown transfer.
Expected to be minimal: Due to landscaping and general care of
Pesticides / Herbicides 1 the facility. Applications only as needed and by trained
personnel.
. See Pesticides/Herbicides. No other Organic Compounds
Organic Compounds / . & P
expected on site as part of operations.
Other: [
Other: ] ]
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Section 3 Site and Watershed Description

Describe the project site conditions that will facilitate the selection of BMPs 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 Drainage Management Areas
(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. A map
presenting the DMAs must be included as an appendix to the WQMP document.

Form 3-1 Site Location and Hydrologic Features

Site coordinates take GPS Thomas Bros

measurement at Latitude: 34.432571 Longitude: -117.30352 4476
. . Map page
approximate center of site
San Bernardino County climatic region: M Desert
2 Does the site have more than one drainage area (DA): |:| Yes M No

If no, proceed to Form 3-2. If yes, then use this form to show a 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 a drawing clearly
showing DMA and flow routing may be attached

DMA A DMA D Landscaped /

oS0 Self-Treating
Conere Secondar
Concrete and Pre- e \i
Asphalt Treatment reatmen
i ADS MC-7200
/Paving PRIMARY | . N
SETTLING with Isolator
CHAMBER Ffow &
Infiltration

Right of way and road improvements will not change from historical direction, and these
areas have been added to the project's size.

DA1
The entire site will drain to treatment train. SP-1 will be interupted by MC-7200 system.
Surface Types: Descriptions

New Roofs

DMA A: Impervious
P Covered parking is included in DMA B, because roofs comingle with drive lanes sheet flow.

New Concrete & Ashpalt Paving
DMA B: Impervious Includes walkways, sidewalks, driveways, parking and drive lanes. Also street and right of

way sidewalks.

DMA D: Pervious - New curbed Landscape (Self-treating)

Self treating Areas are surrounded by concrete curbs, sidewalks and/or against walls

New Pool Area (Self Treating)
Area drains into it self.

DMAE: Self contained

31
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Form 3-2:

Existing Hydrologic Characteristics for Drainage Management Areas

For Drainage Management Area 1's sub-
watershed DMA, provide the following
information:

DA1

DA1: Entire
development

DA 2

DA 3

DA 4

Totals

1 DMA drainage area (ft2)

263,772

2 Existing site impervious area (ft2)

0

3 Antecedent moisture condition For
desert areas, use
http://www.sbcounty.qov/dpw/floodc

ontrol/pdf/2 0100412 map.pdf

4 Hydrologic soil group Refer to County
Hydrology Manual Addendum for Arid
Regions —
http://www.sbcounty.gov/dpw/floodc
ontrol/pdf/2 0100412_addendum.pdf

5 Longest flowpath length (ft)

520

6 Longest flowpath slope (ft/ft)

0.02

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

Barren

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

Poor

Notes: Information for Item 3 provided as Appendix A, AMC Maps

Information for Item 4 provided as Appendix B, Web Soil Survey
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Form 3-3 Watershed Description for Drainage Area

Receiving waters

Refer to SWRCB site:

Mojave River (Mojave Forks Reservoir outlet to Upper

Narrows)
http://www.waterboards.ca.gov/water_issues/programs/t
md|/integrated2010.shtml
Applicable TMDLs
Fluoride

http://www.waterboards.ca.gov/water issues/progr

ams/tmdl/integrated2010.shtml

303(d) listed impairments

http://www.waterboards.ca.gov/water_issues/programs/t

md|/integrated2010.shtml

Fluoride: Natural Sources

Environmentally Sensitive Areas (ESA)

Refer to Watershed Mapping Tool —

http://sbcounty.permitrack.com/WAP

Desert Tortoise - Category 3
Mojave Ground Squirrel

Hydromodification Assessment

|

Yes Complete Hydromodification Assessment. Include Forms
4.2-2 through Form 4.2-5 and Hydromodification BMP Form
4.3-9 in submittal

[

No

Notes: Information above provided as Appendix C, Quality Reports & Maps
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Section 4 Best Management Practices (BMP)

4.1 Source Control BMPs and Site Design Measures

The information and data in this section are required for both Regulated Development and Site Design Only Projects. Source
Control BMPs and Site Design BMP Measures are the basis of site-specific pollution management.

4.1.1 Source Control BMPs

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.

The identified list of source control BMPs correspond to the CASQA Stormwater BMP Handbook for New Development and
Redevelopment.
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MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

4.1.2 Site Desigh BMPs

As part of the planning phase of a project, the site design practices associated with new LID requirements in the Phase Il
Small MS4 Permit must be considered. Site design BMP measures can result in smaller Design Capture Volume (DCV) to be
managed by both LID and hydromodification control BMPs by reducing runoff generation.

As is stated in the Permit, it is necessary to evaluate site conditions such as soil type(s), existing vegetation and flow paths
will influence the overall site design.

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

A narrative of site design practices utilized or rationale for not using practices are
"included in WQMP

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

Form 4.1-3 Site Design Practices Checklist

Site Design Practices

If yes, explain how preventative site design practice is addressed in project site plan. If no, other LID BMPs must be selected to meet targets

Yes No

Minimize impervious areas: |Z, D

Explanation: The units are built up (two-story) and clustered to minimize pavement. Buildings are separeted with
landscaped areas.

Maximize natural infiltration capacity; Including improvement and maintenance of soil: |Z, D

Explanation: Based on preliminary soil survey, the existing soils have optimal infiltration capacity, therefore
landscaping will be provided on native soils and will improve evapotranspiration. However,
impervious surface flows will require pre-treatment prior to infiltration.

Preserve existing drainage patterns and time of concentration: |Z, D

Explanation: Pattern same as historical flow. Time of concentration provided at retention and treatment system.

Disconnect impervious areas. Including rerouting of rooftop drainage pipes to drain stormwater to |:| |zl
storage or infiltration BMPs instead of to storm drain :

will include tree wells, however limited space area surrounding buildings will drain away.

Explanation: Roof drain down spouts and building roof driplines are directed to landscaped areas first. Landscaping

Use of Porous Pavement.: D |Z,

Explanation: Porous pavement was not included in this site design because of the maintenance needed due to

surrounding areas still undeveloped and high winds that carry sediment.

Protect existing vegetation and sensitive areas:

Explanation: Project will address protection requirements per the conditions at time of final design.

M | O

Re-vegetate disturbed areas. Including planting and preservation of drought tolerant vegetation. :

Explanation: There will be drought tolerant landscaping per City's requirements.
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MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Yes No
Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: D M
Explanation: Landscaping will not be compacted, or will be retilled at time of new plant and amended
soils addition.
Utilize naturalized/rock-lined drainage swales in place of underground piping or imperviously lined D M
swales:
Explanation: No impervious swales.

Stake off areas that will be used for landscaping to minimize compaction during construction
Explanation: The Erosion Control Plans shall show landscaped areas to be retilled prior to landscape
installation, and the BMP system protected.

0|

Use of Rain Barrels and Cisterns, Including the use of on-site water collection systems.:
Explanation: Not feasible to site conditions

O |

Stream Setbacks. Includes a specified distance from an adjacent steam: :
Explanation: No streams adjacent to project.

It is noted that, in the Phase Il Small MS4 Permit, site design elements for green roofs and vegetative swales are required.
Due to the local climatology in the Mojave River Watershed, proactive measures are taken to maximize the amount of
drought tolerant vegetation. It is not practical in this region to have green roofs or vegetative swales. As part of site
design the project proponent should utilize locally recommended vegetation types for landscaping. Typical landscaping
recommendations are found in following local references:

San Bernardino County Special Districts:

Guide to High Desert Landscaping

http://www.specialdistricts.org/Modules/ShowDocument.aspx?documentid=795

Recommended High-Desert Plants -

http://www.specialdistricts.org/modules/showdocument.aspx?documentid=553

Mojave Water Agency:

Desert Ranch: http://www.mojavewater.org/files/desertranchgardenprototype.pdf
Summertree: http://www.mojavewater.org/files/Summertree-Native-Plant-Brochure.pdf
Thornless Garden: http://www.mojavewater.org/files/thornlessgardenprototype.pdf

Mediterranean Garden: http://www.mojavewater.org/files/mediterraneangardenprototype.pdf

Lush and Efficient http://www.mojavewater.org/files/lushandefficientgardenprototype.pdf
Garden:
Alliance for Water Awareness and Conservation (AWAC) outdoor tips —

http://hdawac.org/save-outdoors.html
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MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

4.2 Treatment BMPs

After implementation and design of both Source Control BMPs and Site Design BMP measures, any remaining runoff from
impervious DMAs must be directed to one or more on-site, treatment BMPs (LID or biotreatment) designed to infiltrate,
evaportranspire, and/or bioretain the amount of runoff specified in Permit Section E.12.e (ii)(c) Numeric Sizing Criteria for
Storm Water Retention and Treatment.

4.2.1 Project Specific Hydrology Characterization

The purpose of this section of the Project WQMP is to establish targets for post-development hydrology based on
performance criteria specified in Section E.12.e.ii.c and Section E.12.f of the Phase Il Small 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 from hydromodification.

If the project has more than one outlet for stormwater runoff, then complete additional versions of these forms for each DA
/ outlet.

It is noted that in the Phase Il Small MS4 Permit jurisdictions, the LID BMP Design Capture Volume criteria is based on the 2-
year rain event. The hydromodification performance criterion is based on the 10-year rain event.

Methods applied in the following forms include:

For LID BMP Design Capture Volume (DCV), San Bernardino County requires use of the P6 method (Form 4.2-1)
For pre- and post-development hydrologic calculation, San Bernardino County 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 mi2), 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
hydromodification performance criteria.

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

4-8



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

(DA 1)

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

Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2

1 Project 2 Imperviousness after applying 3 Runoff Coefficient (Rc):
areaDA 1 preventative site design 205,636 0.576
5 263,772 .
(ft?): practices (Imp%):
77.96% Rc = 0.858(Imp%)"3-0.78(Imp%)"2+0.774(Imp%)+0.04
4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in):
0.400
http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca pfds.html
5 Compute P6, Mean 6-hr Precipitation (inches):
P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 ( Desert = 0.495
1.2371)
6 Drawdown Rate 24-hrs
Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is
subject to approval by the local jurisdiction. The necessary BMP footprint is a function of drawdown |Z,
time. While shorter drawdown times reduce the performance criteria for LID BMP design capture 48-hrs
volume, the depth of water that can be stored is also reduced.
7 Compute design capture volume, DCV (ft3):
DCV =1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24-hr = 1.582; 48-hr = 1.963) 12,303

Form 4.2-2 Summary of Hydromodification Assessment (DA1)

Is the change in post- and pre- condition flows captured on-site? : |Zl Yes
If “Yes”, then complete Hydromodification assessment of site hydrology for 10yr 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- Addendum 1) I:l No
If “No,” then proceed to Section 4.3 BMP Selection and Sizing
Condition Runoff Volume (ft3) Time of Concentration (min) Peak Runoff (cfs)
1 21,797 2 15.00 3 3.60
Pre-developed
P Form 4.2-3 Item 12 Form 4.2-4 Item 13 Form 4.2-5 Item 10
4 27,861 5 9.50 6 7.53
Post-development
P Form 4.2-3 Item 13 Form 4.2-4 Item 14 Form 4.2-5 Item 14
7 6,064 8 5.50 9 3.93
Difference
Item 4 —Item 1 Item 2 —Item 5 Item 6 — Item 3
Difference (as % of pre- |10 28% 11 37% 12 109%
develanead) Item7/Item1 % Item8/Item2 % Item9/Item3 %

Notes:

Information for Item 4 provided as Insert D, NOAA Altas.

Refer to following Comparative Calculation sheets for the Retention Volume required by the City of

Hesperia
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MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

COMPARATIVE WQMP CALCULATIONS
Form 4.2-1 DA1
Ouhnar LLC Multi-Family Residential Development
DRAINAGE AREA Entire Site
1 BMP Drainage Area SqFt 263,772 Total Drainage Area to BMP
Impervious Site Area SqFt 205,636 On-site Impervious Area
2 Percent Impervious % 77.96%
Watershed Impervious Ratio i 0.7796 Percent Impervious / 100
3 Composite Runoff Coefficient CBMP, or 0.576
CBMP =0.858i3 - 0.78i2 + 0.774i + 0.04 C ’
4 2-Year 1-Hour Rainfall (in) 0.400 Point Rainfall from Figure D1
Vv V - Valley
BMP Drainage Area Region M D M - Mountain
D D - Desert
Regression Coefficient Re, I, C1 1.2371 Value from Table D-1
. 2-year 1-hour Rainfall *
5 6-hour Mean Storm Rainfall P6 0.495 . .
Regression Coefficient
) 24 24 Hour Drawdown Time
6 Drawdown Time 48 48 48 Hour Drawdown Time
Drawdown Regression Constant (a) (a) 1.963 Value from B.5 (pg D-4)
7 Design Capture Volume (ft3) DCV, Vo 12,302.56 DCV=SgFt*CBMP*P6*/12*(a)
85th percentile Volume (ROUNDED UP, DCV 12,303 |Ft3
City of Hesperia Retention Requirement
8 = Impervious area/100*13.5 RET 27’761 Fi3

Drainage Areas Comparative Breakdown 4-9.A



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Form 4.2-3 HCOC Assessment for Runoff Volume (ALL)

Weighted Curve Number Determination:
'8 arve i inatt DMA A DMA B DMA C DMA D DMA E DMAF | DMAH
for Pre-developed DA

1a Land Cover Type Barren N/A N/A N/A N/A N/A N/A
3a DMA Area ft2
Sum of areas of DMA should equal area of DA 263,772
4a Curve Number (CN)
use Items 1 and 2 to select the appropriate CN 78
[from Appendix C-2 of the TGD for WQMP
Weighted Curve Number Determination:

DMA A DMA B DMAC DMA D DMAE DMAF Totals

Post-developed DA —

1b Land Cover Type Concrete & Curbed Pool self

Rooftop . 0.00 . 0

Paving Landscape treating

2b Hydrologic Soil Group (HSG) N/A N/A N/A A N/A N/A
3b DMA Area ft2 sum of areas of DMA

59,830 145,806 0 54,243 3,893 0 263,772
should equal area of DA
4b Curve Number (CN) use Items 5 and 6 to
select the appropriate CN from Appendix C-2 98 98 0 32 0 0 0
of the TGD for WQMP

5 Pre-Developed area-weighted CN:

78

7 Pre-developed soil storage capacity, S (in):
$=(1000/item 5) - 10

2.82

9 Initial abstraction, la(in):
la=0.2*Item 7

0.56

6 Post Developed area weighted CN:

8 Post developed soil storage capacity, S (in):
$=(1000/Item 6) - 10

10 Initial abstraction, la (in):
la =0.2*Item 8

83 2.05 0.41
11 Precipitation for 10 yr, 24 hr storm (in): Go to: 2.80
http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca pfds.html
12 Pre-developed Volume (ft3): Vpre=(1/12)*(ltem sum of Item 3) * [Item 11- [tem 9)"2 21 796.81
/ ((Iltem 11 - Item 9 + Item 7) o
13 Post developed Volume (ft3): Vpre=(1/12) * (Item sum of Item 3) * [(Item 11 - Item 57 861.39
10)72 /((ltem 11 - Item 10 + Item 8) T
14 Volume Reduction needed to meet hydromodification requirement, (ft3): Vhydro =
(ltem 13 *0.95) - Item 12 4,671.5

Notes:

Item #6 weighted CN calculation is
=(DMA A 3b*4b)+(DMA B 3b*4b)+(DMA C 3b*4b)+(DMA D 3b*4b)+(DMA E 3b*4b)+(DMA F 3b*4b) / (sum of DMA 3b)

as provided in the technical guide. In this case, Item 6 is relatively close to Item 5 CN value because, the CN
value for landscaped Urban Covers for Hydrologic Soil Group "A" is 32 and factored for 24% of the pervious

surfaces.

Values were obtained by Figure C-3, page C-6 of the SB Hydrology Manual.
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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 DA1

Post-developed DAl

Variables Entire Site DMA X DMA X Entire Site DMA X DMA X
1 Length of flowpath (ft) Use Form 3-
2 |tem 5 for pre-developed condition 520 475 0 0
2 Change in elevation (ft
g () 8 4 0 0
3 Slope (ft/ft),
|
So=ltem 2/ Item 1 0.015 0.000 0.000 0.008 #DIV/0! 0.000
4 land
and cover Barren Pl-Apartments 0
5 Initial DMA Time of Concentration (min)
Appendix C-1 of the TGD for WQMP 15.0 0.0 0.0 9.5 0.0 0.0
6 Length of conveyance from DMA outlet to
project site outlet (ft) May be zero if DMA outlet is
at project site outlet 0 0 0 0 0 0
7 Cross-sectional area of channel (ft
(fe2) 0 0 N/A 0 0 0
8 Wetted perimeter of channel (ft
P (f) 0 0 N/A 0 0 0
9 Manning’s roughness of channel (n)
0 0 N/A 0 0 0
10 Channel flow velocity (ft/sec)
Vs = (1.49 / Item 9) * (Item 7/Item 8) ~0.67 0 0 N/A 0.00 0 0
*(Item 3) r0s
11 Travel time to outlet (min)
Tt =Item 6 / (Item 10 * 60) 0 0 0 0 0 0
12 Total time of concentration (min)
c=Item5 + [tem 11 15.00 0.00 0.00 9.5 0.00 0.00
13 Pre-developed time of concentration (min): Minimum of Item 12 pre-developed DMA
15.00
14 Post-developed time of concentration (min): Minimum of Item 12 post-developed DMA
9.50
15 Additional time of concentration needed to meet HCOC requirement (min): T c-Heoc = (Item 13 * 0.95) — Item 14 48

Notes: Refer to Nomograph Figure D-1, following sheet.

4-11



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

I LIMITATIONS:
L 100 I. Maximum length = 1000 Feet Tc
90 2. Maximum area = |10 Acres 5 —
Entire Site E (min)
Pre- 80 -g 1.
Q
developed - 70 g Ll _— S N
dashed §_ 2 g by - ?
green . . '§ a5 2™ T~z
& N | 2o0= A=
E 5 E8: 50 2
g' - |5 ws 60 8 — g-
® €| oa 40 de
_— z E|S—sF % 3
———— ° S|E Sk 20 9 —a
————— - - s g > 1>
‘"-—t-ﬁ__s 10 o —=
$ ® Qla gEE - 18
= = %0 3 PL TR
c 8 Undeveloped & 2
- = Good Cover 2 :.?
o g [ w
2 525 Undeveloped e -
o £ Fair Cover -18
s € Undeveloped N . S
= ndevelo o -
E £ 20 Poor c,o?er 5 i 5
19 =T 5 16 4 £
s SE!8 _-Single Famlly g 7€
e 7 i 3
= CE e - (5-7 DU/AC) s .
. T Commercial = Jq=
g 15 19473
g £ (Paved) § KEY 204E
£ £ 3 L-H-Te-K-T¢' s
- ’2 - —
: 2 13
o Q 4€
DMAA his 2548
Developed - o PL Development 18
lid bl £ 80- Apartment - -
solid biue e 75 - Mobile Home 304°
@ 65- Condominium 5 qe
60 - Single Family-5,000 ft< Lot 4F
~ 7 40 - Single Family-1/4 Acre Lot 38 —
B 20— Single Family-1 Acre Lot ~
— 6 10 - Single Family-2 1/2 Acre Lot 3
100 R 40 —
EXAMPLE:
5 (1) L= 550, H=5.0', K=Single Family (5-7 DU/AC)
L. Development, T¢c=12.6 min.
Lo (2) L=550/, H=5.0', K= Commercial
Development, Tc=9.7 min.
TI F A
SAN BERNARDINO COUNTY S i
HYDROLOGY MANUAL NOMUGRAPH
FOR INITIAL SUBAREA
- Figure D-I

4-11
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Form 4.2-5 Hydromodification Assessment for Peak Runoff (DA 1)

Compute peak runoff for pre- and post-developed conditions

Variables DMA) DMA)

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

Entire Site - - Entire Site

1 Rainfall Intensity for storm duration equal to time of

concentration/ peak = 10A(LOG Form 4.2-1 Item 4 - 0.7 LOG Form 4.2-4 1.06 0.00 0.00 1.45 0.00 0.00
Item 5 /60)
2 Drainage Area of each DMA (Acres)
For DMA with outlet at project site outlet, include upstream DMA (Using
6.06 0.00 0.00 6.06 0.00 0.00
example schematic in Form 3-1, DMA A will include drainage from DMA
0]
3 Ratio of pervious area to total area
For DMA with outlet at project site outlet, include upstream DMA (Using
1. . . 0.22 . .
example schematic in Form 3-1, DMA A will include drainage from DMA 00 0.00 0.00 0.00 0.00
9]
4 Pervious area infiltration rate (in/hr)
Use pervious area CN and antecedent moisture condition with Appendix 0.40 0 0 0.34 0.00 0.00
C-3 of the TGD for WQMP
5 Maximum loss rate (in/hr)
Fm=Item 3 * Item 4
Use area-weighted F m from DMA with outlet at project site outlet, 0.40 0.00 0.00 0.07 0.00 0.00
include upstream DMA (Using example schematic in Form 3-1, DMA A
will include drainage from DMA C)
6 Peak Flow from DMA (cfs)
. . . 7.53 . .
Qp =ltem 2 *0.9 * (Item 1 - Item 5) 3.60 0.00 0.00 0.00 0.00
7 Time of concentration adjustment factor for other | ppa A n/a 0 0 n/a 0 0.00
DMA to site discharge point
Form 4.2-4 Item 12 DMA / Other DMA upstream of site DMA B 0.00 n/a 0 0 n/a 0.00
discharge point (If ratio is greater than 1.0, then use
rarge point (ifratio is DMA C 0 0 0 0 0 0.00
maximum value of 1.0)
8 Pre-developed Qpat Tcfor DMA A: Qp = Item 6 omaa + [Item 6 bmas * (Item 1 omaa - Item 5 omas )/(Item 1 omas - Item 5 omas)* Item 3.60
7 omaas2] + [Item 6 omac * (Item 1 omaa - Item 5 pmac )/(Item 1 omac - Item 5 pmac)* Item 7 omaasz | ’
9 Pre-developed Qpat Tcfor DMA B:
Qp = Item 6 omas + [Item 6 omaa * (Item 1 pmas - Item 5 pmaa)/(Item 1 pmaa - Item 5 pmaa)* Item 7 omas/1] + [Item 6 pmac * (Item 1 omas - Item 0.00
5 pmac)/(Item 1 omac - Item 5 omac)* Item 7 omas/3 ]
10 Pre-developed Qpat Tcfor DMA C: Qp = Item 6 omac + [Item 6 bmaa * (Item 1 pmac - Item 5 omaa )/(Item 1 ovaa - Item 5 omaa ) * Item 0.00
7 omac/1] + [Item 6 pmas * (Item 1 pmac - Item 5 pmas)/(Item 1 pmas- Item 5 omas )* Item 7 pmacsz2] ’
10 Peak runoff from pre-developed condition confluence analysis (cfs): Maximum of Item 8, 9, and 10 (including additional 3.60
forms as needed) ’
11 Post-developed Qpat Tcfor DMA A: Same as Item 8 for post-developed values 7.53
12 Post-developed Qp at Tcfor DMA B: Same as Item 9 for post-developed values 0.00
13 Post-developed Qpat Tcfor DMA C: Same as Item 10 for post-developed values 0.00
14 Peak runoff from post-developed condition confluence analysis (cfs): Maximum of Item 11, 12, and 13 (including additional 2.53
forms as needed) ’
15 Peak runoff reduction needed to meet Hydromodification Requirement (cfs):  Qu-tydro = (Item 14 * 0.95) — Item 10 3.55

Notes:

Refer to following sheet Figure C-6 from the SB Hydrology Manual.
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4.3 BMP Selection and Sizing

Complete the following forms for each project site DA to document that the proposed treatment (LID/Bioretention) BMPs
conform to the project DCV developed to meet performance criteria specified in the Phase Il Small 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
Phase Il Small MS4 Permit (see Section 5.3 in the TGD for WQMP). The forms compute the following for on-site LID BMP:

- Site Design Measures (Form 4.3-2)
" Retention and Infiltration BMPs (Form 4.3-3) or

" Biotreatment BMPs (Form 4.3-4).

Please note that the selected BMPs may also be used as dual purpose for on-site, hydromodification mitigation and
management.

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 of the TGD for WQMP, is to complete Forms 4.3-1 and 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 Form 4.3-2 to determine the feasibility of applicable Site Design 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 Site Design 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 site design, retention and/or infiltration BMPs is unable to mitigate the entire DCV, then the
remainder of the volume-based performance criteria that cannot be achieved with site design, retention and/or infiltration
BMPs must be managed through biotreatment BMPs. If biotreatment BMPs are used, then they must be sized to provide
equivalent effectiveness based on Template Section 4.3.4.
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MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

4.3.1 Exceptions to Requirements for Bioretention Facilities

Contingent on a demonstration that use of bioretention or a facility of equivalent effectiveness is infeasible, other types of
biotreatment or media filters (such as tree-box-type biofilters or in-vault media filters) may be used for the following
categories of Regulated Projects:

1) Projects creating or replacing an acre or less of impervious area, and located in a designated pedestrian-oriented
commercial district (i.e., smart growth projects), and having at least 85% of the entire project site covered by permanent
structures;

2) Facilities receiving runoff solely from existing (pre-project) impervious areas; and

3) Historic sites, structures or landscapes that cannot alter their original configuration in order to maintain their historic
integrity.
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MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Form 4.3-1 Infiltration BMP Feasibility (DA 1)

Feasibility Criterion — Complete evaluation for each DA on the Project Site Yes No

1 Would infiltration BMP pose significant risk for groundwater related concerns? I:' |Zl
Refer to Section 5.3.2.1 of the TGD for WQMP

If Yes, Provide basis: (attach)

2 Would installation of infiltration BMP significantly increase the risk of geotechnical hazards? (Yes, if the
answer to any of the following questions is yes, as established by a geotechnical expert):

[1IThe location is less than 50 feet away from slopes steeper than 15 percent |:| M
[1IThe location is less than eight feet from building foundations or an alternative setback.

[IIITA study certified by a geotechnical professional or an available watershed study determines that
If Yes, Provide basis: (attach)

3 Would infiltration of runoff on a Project site violate downstream water rights? D |Zl
If Yes, Provide basis: (attach)

4 |s proposed infiltration facility located on hydrologic soil group (HSG) D soils or does the site geotechnical
investigation indicate presence of soil characteristics, which support categorization as D soils? |:| |Zl

If Yes, Provide basis: (attach)

5 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)? |:| |Zl
If Yes, Provide basis: (attach)

6 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?

See Section 3.5 of the TGD for WQMP and WAP
If Yes, Provide basis: (attach)

7 Any answer from Item 1 through Item 3 is “Yes”:

If yes, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Harvest and Use BMP. If no, then proceed I:'
to Item 8 below.

8 Any answer from Item 4 through Item 6 is “Yes”: 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.

4.3.2 Site Desigh BMP

Section E.12.e. of the Small Phase Il MS4 Permit emphasizes the use of LID preventative measures; and the use of Site
Design Measures reduces the portion of the DCV that must be addressed in downstream BMPs. Therefore, all applicable
Site Design Measures shall be provided except where they are mutually exclusive
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MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

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 Site Design BMPs. If a project cannot feasibly meet BMP sizing requirements or cannot fully address hydromodification,
feasibility of all applicable Site Design BMPs 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 BMP. Refer to Section 5.4 in the TGD for more detailed guidance.

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

1)

Implementation of Impervious Area Dispersion BMP (i.e. routing runoff

. . . T . DA DA DA
from impervious to pervious areas), excluding impervious areas planned
1 forrouting to on-lot infiltration BMP
BMP Type BMP Type BMP Type
1 Yes If yes, complete Items 2-5;
No If no, proceed to Item 6
2 Total impervious area draining to pervious area (ft2) 0 0 0
3 Ratio of pervious area receiving runoff to impervious area 0.00 0.00
4 Retention volume achieved from impervious area dispersion (fts) V= 0 0 0
Item2 * Item 3 * (0.5/12), assuming retention of 0.5 inches of runoff
5 Sum of retention volume achieved from impervious area dispersion (ft3): 0
Vretention =Sum of Item 4 for all BMPs
Implementation of Localized On-lot Infiltration BMPs (e.g. on-lot rain
DA DA DA
gardens):
6 if yes, complete Items 7- 13 for aggregate of all on-lot infiltration
(] ves BMP in each DA;
BMP Type BMP Type BMP Type
No If no, proceed to Item 14
7 Ponding surface area (ft2) 0 0
8 Ponding depth (ft) 0 0
9 Surface area of amended soil/gravel (ft2) 0 0
10 Average depth of amended soil/gravel (ft) 0 0
11 Average porosity of amended soil/gravel 0 0
12 Retention volume achieved from on-lot infiltration (ft3) 0 0
Vretention = (Item 7 *Item 8) + (Item 9 * Item 10 * Item 11)
13 Runoff volume retention from on-lot infiltration (ft3): 0
Vretention =Sum of Item 12 for all BMPs
Implementation of Street Trees: DA DA DA 5
14 D Yes If yes, complete Items 22-25. BMP Type BMP Type BMP Type
[v] No If no, proceed to Item 26
15 Number of Street Trees 0 0 0
16 Average canopy cover over impervious area (ft2) 0 0 0
Runoff volume retention from street trees (ft3)
17 Vretention = Item 22 * Item 23 * (0.05/12) assume runoff retention of 0.05 inches 0 0 0
18 Runoff volume retention from street tree BMPs (ft3): 0
Vretention = Sum of Item 24 for all BMPs
19 Total Retention Volume from Site Design Hydrologic Source Control BMPs: 0
Sum of Items 5, 13, 20, 25 and 29
Notes:

Roof ridges and directions of roof fall are unknown at this time. Spaces surrounding buildings will be landscaped and
tree wells may provide some retention but is not included as BMP. Doing so would create many mini-detentions that
would be hard to maintain and manage over time. The project is providing site design measures by landscaping within
curbs and sidewalks which improves soil quality and promotes infiltration. However, the design is to drain away from
the buildings. Impervious sheet flow will be pre-treated prior to infiltration by a system that can be sized accordingly
to accent the intake.
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4.3.3 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 C 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 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).

4.3.3.1 Allowed Variations for Special Site Conditions

The bioretention system design parameters of this Section may be adjusted for the following special site conditions:

1) Facilities located within 10 feet of structures or other potential geotechnical hazards established by the geotechnical
expert for the project may incorporate an impervious cutoff wall between the bioretention facility and the structure or
other geotechnical hazard.

2) Facilities with documented high concentrations of pollutants in underlying soil or groundwater, facilities located where
infiltration could contribute to a geotechnical hazard, and facilities located on elevated plazas or other structures may
incorporate an impervious liner and may locate the underdrain discharge at the bottom of the subsurface
drainage/storage layer (this configuration is commonly known as a “flow-through planter”).

3) Facilities located in areas of high groundwater, highly infiltrative soils or where connection of underdrain to a surface
drain or to a subsurface storm drain are infeasible, may omit the underdrain.

4) Facilities serving high-risk areas such as fueling stations, truck stops, auto repairs, and heavy industrial sites may be
required to provide adequate pretreatment to address pollutants of concern unless these high-risk areas are isolated from
storm water runoff or bioretention areas with no chance of spill migration.
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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 (ft3):
Form 4.2-1Item 7| 12,303
City of Hesperia Retention Requirement | 27,761
-Form 4.3-2 Item 19 = 0
Vunmet or Remaining Volume needed. | 27,761
BMP Type Use columns to the right to compute runoff volume . . DA DA DA
. - . s Entire Site| DA DMA
retention from proposed infiltration BMP - Use additional forms for DMA DMA DMA
more BMPs BMP BMP BMP BMP
MC-7200
Type Type Type Type
2 Infiltration rate of underlying soils (in/hr) 0 N/A N/A N/A N/A
3 Infiltration safety factor 2.0 2.0 2.0 2.0 0.0
Design percolation rate (in/hr)
4 Pdesign = Item 2 / Item 3 0 0 0 0 0
Ponded water drawdown time (hr) 48 48 48 48 48
5 Copy Item 6 in Form 4.2-1
Maximum ponding depth (ft)
6 6 ft maximum per City code 0 - - - -
Ponding Depth (ft)
7 dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 0 0 0 0 0
Infiltrating surface area,
8 SA Bwmp (ft2) 0 0 0 0 0
Amended soil depth, dmedia (ft)
9 Only included in certain BMP types 0 0 0 0 0
10 Amended soil porosity 0 0 0 0 0
Gravel depth, dmedia (ft)
11 Only included in certain BMP types 0 0 0 0 0
12 Gravel porosity 0 0 0 0 0
13 Duration of storm as basin is filling (hrs) Typical ~ 3hrs 3 3 3 3 3
Above Ground Retention Volume (ft3)
14 Vretention = Item 8 * [Iltem7 + (Item 9 * Item 10) + (Item 11 * Item 12) + (Item 0 0 0 0 0
13 *(Iitem4/12))]
15 Underground Retention Volume (ft3) 32692
Volume determined using manufacturer’s specifications and calculations ’
Total Retention Volume from LID Infiltration BMPs:
16 (Sum of Items 14 and 15 for all infiltration BMP included in plan) 32,692 0 0 0 0
Fraction of DCV achieved with infiltration BMP:
17 118%
% Retention% = Item 16 / Form 4.2-1 Item 7
18 Is full LID DCV retained on-site with combination of hydrologic source control and LID retention and infiltration BMPs? Yes
[] No
Note:

Item #15 only includes the volume provided by the MC-7200 Underground Retention and Infiltration
System. Specification attached in Appendix H. Hesperia's SP-1 Dry Wells are not included and would

provide additional storage.
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4.3.4 Biotreatment BMPs

Biotreatment BMPs may be considered if the full LID DCV cannot be met by maximizing retention and infiltration. 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 4.3-4 to summarize the potential for volume based and/or flow based biotreatment options to biotreat the
remaining unmet LID DCV. Biotreatment computations are included as follows:

Use Form 4.3-5 to compute biotreatment in small volume based biotreatment BMP (e.g. bioretention w/underdrains);
Use Form 4.3-6 to compute biotreatment in large volume based biotreatment BMP (e.g. constructed wetlands);

Use Form 4.3-7 to compute sizing criteria for flow-based biotreatment BMP (e.g. bioswales)

Form 4.3-4 Selection and Evaluation of Biotreatment BMP (DA 1)

1 Remaining LID DCV not met by site .
List pollutants of concern Copy from

design, or inflitration, BMP for potential 0 See 2.3-1
) Form 2.3-1.
Ibiotreatment (ft3):
2 Biotreatment BMP Selected Volume-based biotreatment Flow-based biotreatment

(Select biotreatment BMP(s) necessary to

Use Forms 4.3-5 and 4.3-6 to compute treated volume Use Form 4.3-7 to compute treated volume
ensure all pollutants of concern are addressed

through Unit Operations and Processes, Bioretention with underdrain Vegetated swale
described in Table 5-5 of the TGD for WQMP) Planter box with underdrain Vegetated filter strip
Constructed wetlands Proprietary biotreatment

Wet extended detention
Dry extended detention

3 Volume biotreated in volume based
fbiotreatment BMP (ft3): 0
Form 4.3- 5 Item 15 + Form 4.3-6 Item 13
4 Compute remaining LID DCV with
implementation of volume based

biotreatment BMP (ft3): 0
item 1 —Item 3
5 Remaining fraction of LID DCV for sizing
flow based biotreatment BMP: 100%
% Item 4/ Item 1
6 Flow-based biotreatment BMP capacity
Iprovided (cfs): Use Figure 5-2 of
the TGD for WQMP to determine flow capacity
required to provide biotreatment of remaining 0.00

lpercentage of unmet LID DCV (Item 5), for the
lproject’s precipitation zone (Form 3-1 Item 1)

7 Metrics for MEP determination:

JProvided 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:
If maximized on-site retention BMPs is feasible for partial capture, then LID BMP implementation must be optimized to retain and infiltrate the maximum

Iportion of the DCV possible within the prescribedminimum effective area. The remaining portion of the DCV shall then be mitigated using biotreatment
BMP.
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Form 4.3-5 Volume Based Biotreatment (DA 1)
Bioretention and Planter Boxes with Underdrains

Biotreatment BMP Type (Bioretention
w/underdrain, planter box w/underdrain, other comparable BMP)
DA1 DA 2 DA3

1 Pollutants addressed with BMP 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 WQMP 0
2 Amended soil infiltration rate Typical ~ 5.0 50
3 Amended soil infiltration safety factor Typical ~ 2.0 2.0
4 Amended soil design percolation rate (in/hr)
P design = Item 2/Item 3 2_5
5 Ponded water drawdown time (hr) Copy Item 6 from Form

48
4.2-1
6 Maximum ponding depth (ft) see Table 5-6 of the TGD for
WQMP for reference to BMP design details 0
7 Ponding Depth (ft) d sve = Minimum of (1/12 * item 4 * Item 5)
or ltem 6 0
8 Amended soil surface area (ft2) 0
9 Amended soil depth (ft) see Table 5-6 of the TGD for WQMP for
reference to BMP design details 0
10 Amended soil porosity, n 0
11 Gravel depth (ft) see Table 5-6 of the TGD for WQMP for
reference to BMP design details 0
12 Gravel porosity, n 0
13 Duration of storm as basin is filling (hrs) Typical ~ 3hrs 3
14 Biotreated Volume (ft3)  Vviotreatea = Item 8 * [(Item 7/2) +
(Item 9
* [tem 10) +(Item 11 * Item 12)+ (Item 13 * (Item 4 / 12))] 0
15 Total biotreated volume from bioretention and/or planter
box with underdrains BMP: 0 0 0
Sum of Item 14 for all volume-based BMPs included in this form

Notes:
This Form not used.
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Form 4.3-6 Volume Based Biotreatment (DA 1) —
Constructed Wetlands and Extended Detention

Biotreatment BMP Type

Constructed wetlands, extended wet detention, extended dry detention,
or other comparable proprietary BMP. If BMP includes multiple modules
(e.g. forebay and main basin), provide separate estimates for storage and
pollutants treated in each module.

DA DMA
BMP TYPE

BMP TYPE

DA DMA

Forebay

Basin

Forebay

Basin

1 Pollutants addressed with BMP forebay and basin
List all pollutant of concern that will be effectively reduced through specific
Unit Operations and Processes

2 Bottom width (ft)

3 Bottom length (ft)

4 Bottom area (ft2) A bottom = Item 2 * Item 3

5 Side slope (ft/ft)

0.0

6 Depth of storage (ft)

7 Water surface area (ftz2)
Asurface =(Item 2 + (2 * Item 5 * Item 6)) * (Item 3 + (2 * Item 5 * Item 6))

0.00

0.00

0.00

0.00

8 Storage volume (ft3) 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 =Item 6 / 3 * [Item 4 + Item 7 + (Item 4 * [tem 7)70.5]

0.0

0.0

0.0

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

48

48

10 Outflow rate (cfs) Qawve = (Item 8 forebay + Item 8 vasin) / (Item 9 *
3600)

0.00

0.00

11 Duration of design storm event (hrs) All default shown in
Table 5-6 of the TGD for detetion types

12 Biotreated Volume (fts3)
V biotreated = (Item 8 forebay + Item 8 vasin ) +( Item 10 * Item 11 * 3600)

0

(Sum of Item 12 for all BMP included in plan)

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

Notes:
This Form not used.
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Form 4.3-7 Flow Based Biotreatment (DA 1)

Drainage Areas DA

DA

DA

Biotreatment BMP Type :

DMA
Vegetated swale, vegetated filter strip, or other comparable proprietary BMP

DMA

DMA

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 0

3 Bed slope (ft/ft) BMP specific, see Table 5-6 of
the TGD for WQMP for reference to BMP design details 1

4 Manning's roughness coefficient

5 Bottom width (ft)
bw=(Form4.3-4 Item 6 * Item 4) / (1.49 * Item 2 »1.67 * Item 3 »0.5) -

6 Side Slope (ft/ft) BMP specific, see Table 5-6 of
the TGD for WQMP for reference to BMP design details 0

7 Cross sectional area (ft2)
A = (Item 5 * [tem 2) + (Item 6 * [tem 2 »2) -

8 Water quality flow velocity (ft/sec)
V =Form 4.3-4 Item 6 / Item 7 -

9 Hydraulic residence time (min) Pollutant specific, see Table 5-6 of
the TGD for WQMP for reference to BMP design details 0

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

11 Water surface area at water quality flow depth (ft2)
SAtop = (Item 5 + (2 * Item 2 * Item 6)) * Item 10 -

Notes:
This Form not used.
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4.3.5 Conformance Summary

Complete Form 4.3-8 to demonstrate how on-site LID DCV is met with proposed site design, infiltration, 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 4.3-8 Conformance Summary and Alternative

Compliance Volume Estimate (DA 1)

1 Total LID DCV for the Project DA (ft3): Copy Item 7 in Form 4.2-1 12.303
’
2 On-site retention with site design BMP (ft3): Copy Item 19 in Form 4.3-2 0
3 On-site retention with LID infiltration BMP (fts): Copy Item 16 in Form 4.3-3 32 692
’
4 On-site biotreatment with volume based biotreatment BMP (ft3): Copy Item 3 in Form 4.3-4 0
5 Flow capacity provided by flow based biotreatment BMP (cfs): Copy Item 6 in Form 4.3-4 0
6 LID BMP performance criteria are achieved if answer to any of the following is "Yes":
Yes No
a. Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP:
. L]
If yes, sum of Items 2, 3, and 4 is greater than Item 1
b. 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: ]
If yes, a) sum of Items 2, 3, 4, and 5 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
c. On-site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment
for all pollutants of concern for full LID DCV: |:|
If yes, Form 4.3-1 Items 7 and 8 were both checked yes

7 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:

a. Combination of Site Design, retention and infiltration, and biotreatment BMPs provide less than full LID DCV
capture: Checked "Yes" if Form 4.3-4 Item 7 is checked yes,
Form 4.3-4 Item 6 is zero, and sum of Items 2,3,4, and 5 is less than 1. If so, apply water quality credits and
calculate volume for alternative compliance,

Var = (Item 1 — Item 2 — Item 3 — [tem 4 — Item 5) * (100 - Form 2.4-1 Item 2)%

N/A

b. Facilities, or a combination of facilities, of a different design than in Section E.12.e.(ii)(f) may be permitted if all of the following
Phase Il Small MS4 General Permit 2013-0001-DWQ55 Feburary 5, 2013 measures of equivalent effectiveness are demonstrated:

1) Equal or greater amount of runoff infiltrated or evapotranspired; N/A
2) Equal or lower pollutant concentrations in runoff that is discharged after biotreatment; N/A
3) Equal or greater protection against shock loadings and spills; N/A
4) Equal or greater accessibilty and ease of inspection and maintenance N/A

Notes:

Design summary to meet compliances is descriped in the following page.
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Form 4.3-8 Conformance Summary Continued...

Site design measures were implemented as part of the design. Buildings are clusters and seperated by new landscaped
areas that will improve the existing barren conditions and promote evapotranspiration and infiltration with the
landscaped islands that are surrounded by curbs, sidewalks, and/or walls. However, these areas are not large enough to
adequately provide all the retention and infiltration needed. Therefore, not counted as a BMP, a post construction
underground system is provided.

Final studies shall confirm the preliminary WQMP and conceptual design indicated that an underground infiltration
system is feasible because the depth of ground water table and distance to nearest wells. In addition, the City of
Hesperia provides and requires the use of a 2-stage seepage pit for infiltration.

Addition storage was required for the volume needed. A modified treatment train is proposed to place an ADS MC-7200
system between SP-1's primary settling chamber and secondary infiltration well. The treatment train is as follows:

1. Sheet flows from the ribbon gutters enter via storm drain inlets the Primary settling chamber. Large particles
(Pollutants of Concern generated by common areas of residential facilities) are captured within it's sump. Absorent
pillows are required in the primary chamber for oils and greases. During heavy rains where velocities maybe higher, an
overflow will non settling flows to:

2. MC-7200 system's Isolator Row. The Isolator Row in itself is designed to provide a treatment train by capturing the
first-flush (sediment and particulates within), further enhancing polluant capture. Stubs connect the rest of the
chambers and surrounding gravel provides vertical infiltration. This system is sized larger than the retention volume
required by the City of Hesperia. In a larger event, an outlet will carry flows to:

3. Enter the Secondary chamber of the Dry Well (final component) where infiltration will occur at a deeper depth.

The system is located under the drive lane where the primary settling chambers and the Isolator Rows will have service
accesses in parking stalls and accessible for vacuuming.
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4.3.6 Hydromodification Control BMP Conformance Summary

Use Form 4.3-9 to compute the remaining runoff volume retention, after Site Design BMPs are implemented, needed to
address hydromodification, and the increase in time of concentration and decrease in peak runoff necessary to meet
targets for protection of waterbodies with a potential hydromodification. Describe the proposed hydromodification
treatment control BMP. Section 5.6 of the TGD for WQMP provides additional details on selection and evaluation of

hydromodification control BMP.

Form 4.3-9 Hydromodification Control BMPs (DA 1)

1 Volume reduction needed for HCOC 2 On-site retention with site design hydrologic source

performance criteria (ft3): (Form control, infiltration, and harvest and use LID BMP

4.2-2 Item 4 * 0.95) — Form 4.2-2 Item 1 (fta):

4,671 Sum of Form 4.3-8 Items 2, 3, and 4 Evaluate option to
increase implementation of on-site retention in Forms

4.3-2, 4.3-3, and 4.3-4 in excess of LID DCV toward

achieving HCOC volume reduction

32,692

3 Remaining volume for HCOC volume 4 Volume capture provided by
capture (fts):

incorporating additional on-site or off-site
Item 1 —Item 2 (28,021)

retention BMPs (ft3):

5 Is Form 4.2-2 Item 11 less than or equal to 5%:
If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below:

|-<
o
%)

Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional
on-site or off-site retention BMP

9|0
L g

Increase 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

[<]
L]

6 Form 4.2-2 Item 12 less than or equal to 5%:
If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below:

Demonstrate reduction in peak runoff achieved by proposed LID site design, LID BMPs, and
additional on-site or off-site retention BMPs

[<]
L]

Hydromodification requirements have been met, and exceed as shown in Item #3.
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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, 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 4.3-9 Item 8 includes instructions on how to apply water quality credits when computing the DCV that must be met
through alternative compliance.

Alternative Designs — Facilities, or a combination of facilities, of a different design than in Permit Section E.12.e.(ii)(f) may
be permitted if all of the following measures of equivalent effectiveness are demonstrated:

1) Equal or greater amount of runoff infiltrated or evapotranspired;

2) Equal or lower pollutant concentrations in runoff that is discharged after biotreatment;
3) Equal or greater protection against shock loadings and spills;

4) Equal or greater accessibility and ease of inspection and maintenance

The Project Proponent will need to obtain written approval for an alternative design from the Lahontan Regional Water
Board Executive Officer (see Section 6 of the TGD for WQMP).
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Form 5-1 BMP Inspection and Maintenance

(use addition forms as necessary)

Each inspection and cleaning shall be documented.

Responsible Minimum Frequency of
BMP pons Inspection / Maintenance Activities Required inimu . .qu <y
Party(s) Activities
. Daily, as activities occur. Each tentant shall be reponsible for . .
Site Good . ] . Visual/Action (as
] Tenants [their own lot frontage. Owner shall address requirements in
Housekeeping needed)
future lease/rental agreements.
Grounds / Maintenance Personnel Training by Owner of the
underground system and assign regular visual inspections.
Site General Good-Housekeeping and Ground Maintenance,
Education of including, but not limited to:
Property Landscape Maintenance and cuttings not entering the system by
Owners, Onsite gutter flow and wind (or blower),
Manager(s), and owner Inspect Landscaping vegetation remains healthy, and weed-free, Monthly
w
Site Care Takers Ensure Effective Irrigation Controls and timers are set per City's (as needed)
of Grounds and requirements,
Stormwater Replace vegetation and broken sprinklers,
BMPs Litter and debris removal, including perimeters and road-sides,
Regular inspections of the Catch Basin Inlets and replace the
Filters as needed
Keeping records of Inspections & Maintenance as described in
Manufacturer's Manuals.
Litter/Debris Owner shall ensure City of Hesperia Standards and contract
Owner . . . Weekly
Control Program regular services with lidded containers.
Education of
Propert Owner &
perty . As part of the Tenants Lease, the Owner shall list any restrictions
Tenants and Assigned .
. that may harm, hinder and damage the underground treatment As needed
Occupants on Onsite
system.
Stormwater Manager
BMPs
Vacuum and Owner & [Schedule and provide regular street sweeping to remove sediment,
Assigned |oil/grease, spills, stains and other pollutants that could enter the catch
Street Sweep of . - . Annually
rivate streets Onsite basin and overload the filters and enter the underground system where
P Manager [removal and cleaning would cause extra costs.
Provide storm
drain system
stencilli\r: and Owner &
. & Assigned Signage shall be inspected and replaced as needed. Repaint (if painted)
signage (CASQA . . . . Annually
Onsite to provide awareness of the structure and it's function.
New Development Manager
BMP Handbook SD &
13)
Owner shall ensure the Site Manager or assigned regularly inspect the
filters within the inlets.
Owner & .
. After rain events Refer to
Pre-treatment Assigned . , }
Filters Onsite Grates are to be opened and filters removed. Follow the manufacture's |manufacture's
Owner Manual for cleaning and replacing. specifications
Manager
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Underground BMP
Structure

Owner &
Assigned
Onsite
Manager

Refer to Manufacturer's Operations and Maintenance Manual.
Owner shall schedule professional services to enter site and inspect and
or remove captured pollutants in the system.

Owner shall enform the Site Manager of the schedule to allow entrance
and provide equipment truck access to necessary inlets and ports.

OWNER SHALL KEEP ALL RECORDS.

Monthly and after rain
events
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Section 6 WQMP Attachments
6.1. Site Plan and Drainage Plan

Include a site plan and drainage plan sheet set containing the following minimum information:
. Project location
. Site boundary
. Land uses and land covers, as applicable
. Suitability/feasibility constraints
. Structural Source Control BMP locations
. Site Design Hydrologic Source Control BMP locations
. LID BMP details
. Drainage delineations and flow information

- Drainage connection

6.2. Electronic data Submittal

Minimum requirements include submittal of PDF exhibits in addition to hard copies. Format must not require specialized
software to open. If the local jurisdiction requires specialized electronic document formats (as described in their Local
Implementation Plan), this section will describe the contents (e.g., layering, nomenclature, geo-referencing, etc.) of these
documents so that they may be interpreted efficiently and accurately.

6.3. Post Construction
Attach all O&M Plans and Maintenance Agreements for BMP to the WQMP.

6.4. Other Support Documentation

. BMP Education Materials
. Activity Restriction - C,C&R's & Lease Agreements
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6.1 Site Plan and Drainage Plan

Attached to the end of the document or provided seperately with Grading Plans.
See Appendix A for additional Site Maps

Appendix A - Cover



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

6.3. Post Construction

(pending conceptual design approval)
An Operations and Maintenance Plan (O&M) and the Covenant and Agreement
will be provided during design completion.

Appendix A - Cover
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6.4 Plan Checking Supporting Documentation

Appendix A - Cover



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Appendix A. Antecedent Moisure Condition (AMC) Maps

AMC Map overlay of Google Earth. Project location indicated with

Appendix A.1: .
yellow pin
Appendix A.2: Zoomed view of Appendix A.1
Appendix A.3: San Bern Stormwater Geodatabase Info sheet

Appendix A - Cover
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San Bernardino - WAP Report Page 1 of 1

= : &

L * 3 .
WQMP Project Report
County of San Bernardino Stormwater Program

Santa Ana River Watershed Geodatabase

Wednesday, November 16, 2022

Note: The information provided in this report and on the Stormwater Geodatabase for the County of San Bernardino Stormwater Program is intended to provide basic guidance in
the preparation of the applicant's Water Quality Management Plan (WQMP) and should not be relied upon without independent verification.

Project Site Parcel Number(s): 040706116, 040708221, 040708202, 040708204, 040708203, 040708214, 040705203,
040708213, 040708222

Project Site Acreage: 7.987

HCOC Exempt Area: No

Closest Receiving Waters: System Number - See Note

(Applicant to verify based on local drainage facilities and topography.) Facility Name - See Note

Owner - See Note
Closest channel segment’s susceptibility to
Hydromodification:

Highest downstream hydromodification susceptibility: See Note

See Note

Is this drainage segment subject to TMDLs? See Note

Are there downstream drainage segments subject to See Note
TMDLs?

Is this drainage segment a 303d listed stream? See Note

Are there 303d listed streams downstream? See Note

Are there unlined downstream waterbodies? See Note
Project Site Onsite Soil Group(s): A, B
Environmentally Sensitive Areas within 200" DESERT TORTOISE HABITAT CAT 3
Groundwater Depth (FT): No data available
Parcels with potential septic tanks within 1000': Yes

Known Groundwater Contamination Plumes within

1000 No

Studies and Reports Related to Project Site:

Note: No drainage facilities located within 2 miles of site.

Appendix A.3
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Appendix B: Hydrologic Soil Group Data
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Hydrologic Soil Group—San Bernardino County, California, Mojave River Area

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI

Percent of AOI

105 BRYMAN LOAMY FINE |C
SAND, 0 TO 2

PERCENT SLOPES

0.0

0.1%

112 CAJON SAND,0TO2 |A

PERCENT SLOPES

6.0

99.9%

Totals for Area of Interest

6.0

100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are

assigned to one of four groups according to the rate of water infiltration when the

soils are not protected by vegetation, are thoroughly wet, and receive

precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and

three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when

thoroughly wet. These consist mainly of deep, well drained to excessively

drained sands or gravelly sands. These soils have a high rate of water

transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These

consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.

These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of

water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay

layer at or near the surface, and soils that are shallow over nearly impervious

material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in

their natural condition are in group D are assigned to dual classes.

USDA

=0
|

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

Appendix B
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Hydrologic Soil Group—San Bernardino County, California, Mojave River Area

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

usDA  Natural Resources Web Soil Survey 11/16/2022
==l Conservation Service National Cooperative Soil Survey Page 4 of 4

Appendix B
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Appendix C: State Water Resources Control Board 303(d) Map in
relation to site

Appendix C.1: Google Map of site to Mojave River 3.5 miles
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11/16/22, 3:09 PM State Water Resources Control Board

GOV

Home -# Water Issues -# Programs -# Tmdl

Listing a water body as impaired in California is governed by the Water Quality Control Policy for developing_California's Clean Water Act Section
303(d)_Listing_Policy. The State and Regional Water Boards assess water quality data for California's waters every two years to determine if they

contain pollutants at levels that exceed protective water quality criteria and standards. This biennial assessment is required under Section 303(d) of
the Federal Clean Water Act.

-2 Fact Sheet - "2010 Integrated Report on Water Quality with Web-Based Interactive Map," April 2010

Please allow time for the information below to appear. Tabs will be available to navigate to various topics.

ATTENTION: The information on this page is not updated and is retained for archival purposes only. Please
visit our current Surface Water Quality Assessment page for the most up-to-date information. Thank you.

2010 Integrated Report (Clean Water Act Section 303(d) List / 305(b) Report) — Statewide
2010 Integrated Report m 303(d) List References Data Download Draft Reports Contact Us

2010 INTEGRATED REPORT — 303(D) LISTED WATERS

Zoom to county: Zoom to Regional Board:
All [~ All |~ Map Help
(J show county (J show Regional Board
Zoom to water body: (Filter: All)
| v | Filter listby: » | Reset list Mojave River (Mojave Forks Close
i = N , % Reservoir outlet to Upper Narrows)
I N 2 » = Pollutant listings
. SenecaRd—"5s =
| == pille ‘ ) el Change basemap — —
1 = o 4-4% Listing Decision
=i 1 =
f - ! = &,\ Report Link
4 ! o ity Hwy N .
,f? vl 5 fuccalomaiiy bl Pollutants Potential Sources
U Schedule
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This Webinar walks the user through the Integrated Report and its geospatial information ¢

« Geographical Information Systems (GIS) Files

Update 12/23/11: The information presented on this map reflects the final USEPA-approved 2010 303(d) list. If you have any questions

regarding the Integrated Report data and information, please email Lori Webber or call 916-341-5736. For any GIS-related questions, please
email Nirmal Sandhar or call (916)341-5571.

(Updated 10/10/17 )

Conditions of Use | Privacy Policy
Copyright © 2022 State of California

The California Water Boards include the State Water Resources Control Board and nine Regional Boards
The State Water Board is one of six environmental entities operating under
the authority of the California Environmental Protection Agency
Cal/EPA | ARB | CalRecycle | DPR | DTSC | OEHHA | SWRCB
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MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Appendix D: NOAA Precipitation Frequency Estimates Sheet

Highlighted are relevant to this document.



11/16/22, 4:50 PM

Precipitation Frequency Data Server

NOAA Atlas 14, Volume 6, Version 2

Location name: Hesperia, California, USA*
Latitude: 34.4326°, Longitude: -117.3035° H

Elevation: 3175.37 ft**
* source: ESRI Maps
** source: USGS

3

POINT PRECIPITATION FREQUENCY ESTIMATES
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TMEn 1

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular
‘ PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1
. | Average recurrence interval (years) |
Duration
[ 1 | 2 || 5 | 10 25 50 100 || 200 | 500 | 1000 |
5-min 0.086 0.121 0.167 0.206 0.260 0.303 0.348 0.396 0.463 0.516
(0.071-0.106)((0.100-0.147)|{(0.137-0.205) ||(0.168-0.254)|(0.205-0.332) | (0.235-0.396) ((0.263-0.466) |(0.291-0.545) ||(0.326-0.664)||(0.351-0.766)
10-min 0.124 0.173 0.239 0.295 0.373 0.435 0.499 0.568 0.664 0.740
(0.102-0.151)|[(0.143-0.211) [(0.197-0.293) |(0.241-0.364) (0.294-0.476) |(0.336-0.567) (0.377-0.668) (0.417-0.781)|[(0.468-0.952) | (0.504-1.10)
15-min 0.150 0.209 0.289 0.356 0.451 0.526 0.604 0.687 0.803 0.895
(0.124-0.183)((0.173-0.256) |(0.238-0.355) ||(0.291-0.440)|(0.356-0.576)||(0.407-0.686) |(0.456-0.808) |{(0.504-0.945) || (0.565-1.15) || (0.609-1.33)
30-min 0.216 0.301 0.417 0.513 0.649 0.757 0.870 0.989 1.16 1.29
(0.178-0.264)|((0.249-0.368){(0.343-0.511) ||(0.419-0.634)/(0.513-0.830)||(0.586-0.988) || (0.657-1.16) || (0.726-1.36) || (0.814-1.66) || (0.877-1.91)
60-min 0.286 0.400 0.553 0.681 0.861 1.00 1.16 1.31 1.53 1.71
(0.237-0.350) [(0.330-0.489) |(0.455-0.678) |(0.556-0.842) | (0.681-1.10) || (0.777-1.31) || (0.872-1.54) || (0.964-1.81) || (1.08-2.20) || (1.16-2.54)
2.hr 0.408 0.547 0.737 0.897 1.12 1.31 1.50 1.70 1.98 2.21
(0.337-0.498)|(0.452-0.669)||(0.607-0.903) || (0.733-1.11) || (0.888-1.44) || (1.01-1.71) || (1.13-2.00) || (1.25-2.34) || (1.40-2.84) || (1.50-3.28)
3-hr 0.504 0.668 0.891 1.08 1.35 1.57 1.79 2.04 2.37 2.65
(0.417-0.616)((0.552-0.817)|| (0.734-1.09) || (0.883-1.34) || (1.07-1.73) || (1.21-2.04) || (1.35-2.40) || (1.49-2.80) || (1.67-3.41) || (1.80-3.93)
6-hr 0.699 0.917 1.22 1.47 1.83 212 243 2.76 3.22 3.60
(0.578-0.853) || (0.757-1.12) || (1.00-1.49) || (1.20-1.82) || (1.45-2.34) || (1.64-2.77) || (1.84-3.25) || (2.03-3.79) || (2.27-4.62) || (2.45-5.34)
12-hr 0.900 1.21 1.62 1.98 2.47 2.87 3.29 3.74 4.37 4.88
(0.744-1.10) || (0.996-1.48) || (1.34-1.99) || (1.61-2.44) || (1.96-3.16) || (2.22-3.75) || (2.49-4.40) || (2.75-5.14) || (3.08-6.26) || (3.32-7.24)
24-hr 1.21 1.66 2.28 2.80 3.53 4.1 4.72 5.37 6.28 7.02
(1.07-1.39) || (1.47-1.92) || (2.01-2.64) || (2.45-3.26) || (2.99-4.25) || (3.41-5.05) || (3.82-5.95) || (4.23-6.95) || (4.75-8.48) || (5.13-9.80)
2-da 1.38 1.92 2.65 3.28 4.16 4.86 5.61 6.40 7.53 8.44
Y || (1.22-1.59) || (1.70-2.21) || 2.34-3.07) || (2.87-3.82) || (3.52-5.00) || (4.04-5.98) || (4.54-7.06) || (5.04-8.29) || (5.69-10.2) || (6.17-11.8)
3.da 1.48 2.07 2.88 3.57 4.54 5.32 6.15 7.04 8.31 9.35
Y Il (1.31-1.71) || (1.83-2.39) || (2.54-3.33) || (3.12-4.16) || (3.85-5.47) || (4.42-6.54) || (4.98-7.75) || (5.55-9.12) || (6.29-11.2) || (6.83-13.1)
4-da 1.59 2.22 3.10 3.84 4.89 5.73 6.63 7.60 8.98 10.1
Yy (1.41-1.83) || (1.97-2.56) || (2.73-3.58) || (3.36-4.47) || (4.14-5.88) || (4.76-7.05) || (5.37-8.35) || (5.99-9.84) || (6.79-12.1) || (7.38-14.1)
7-da 1.75 2.44 3.39 419 5.34 6.26 7.23 8.27 9.75 11.0
Y |l (1.55:2.01) || (2.16-2.81) || (2.99-3.92) || (3.67-4.89) || (4.52-6.43) || (5.19-7.69) || (5.86-9.10) || (6.52-10.7) || (7.37-13.2) || (8.00-15.3)
10-da 1.86 2.59 3.60 4.45 5.66 6.64 7.66 8.76 10.3 11.6
Y || (1.65-2.15) || (2.30-2.99) || (3.18-4.16) || (3.90-5.19) || (4.80-6.82) || (5.51-8.16) || (6.21-9.65) || (6.91-11.4) || (7.81-13.9) || (8.47-16.2)
20-da 2.21 3.08 4.29 5.32 6.78 7.97 9.21 10.6 12.4 14.0
y (1.96-2.54) || (2.73-3.55) || (3.79-4.96) || (4.66-6.19) || (5.75-8.17) || (6.61-9.79) || (7.46-11.6) || (8.31-13.7) || (9.41-16.8) || (10.2-19.5)
30-da 2.56 3.57 4.97 6.17 7.89 9.28 10.8 12.3 14.6 16.4
Y || (2.27-2.95) || (3.16-4.11) || (4.39-5.74) || (5.40-7.19) || (6.69-9.50) || (7.70-11.4) || (8.71-13.5) || (9.71-16.0) || (11.0-19.7) || (12.0-22.9)
45-da 3.02 419 5.83 7.24 9.28 10.9 12.7 14.6 17.3 19.5
y (2.68-3.48) || (3.71-4.83) || (5.15-6.74) || (6.34-8.44) || (7.87-11.2) || (9.09-13.5) || (10.3-16.0) || (11.5-18.9) || (13.1-23.4) || (14.2-27.2)
60-da 3.40 4.67 6.46 8.01 10.3 121 14.1 16.2 19.3 21.8
y (3.01-3.91) || (4.13-5.38) || (5.70-7.46) || (7.01-9.33) || (8.69-12.4) || (10.0-14.9) || (11.4-17.7) || (12.8-21.0) || (14.6-26.0) || (15.9-30.4)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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Appendix D - Rainfall Data
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PDS-based depth-duration-frequency (DDF) curves
Latitude: 34.4326°, Longitude: -117.3035°
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MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Appendix E: Pre-Project Site Photos



On corner of Willow St. & 3™ Ave. looking east at Willow St (the southern pl).

3853.001.006 Ouhnar LLC Appendix E — Site Photos page 1of4



On Willow St. & 2" looking north at 2" (the east pl).

3853.001.006 Ouhnar LLC Appendix E — Site Photos page 2 of 4



On 3™ looking north at west pl.

3853.001.006 Ouhnar LLC Appendix E — Site Photos page 3 of4



On the northwest corner of the property, looking east at the north pl.

3853.001.006 Ouhnar LLC Appendix E — Site Photos page 4 of 4



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Appendix F: Soils/Geotechnical Report/Study (pending)
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Appendix G: Infiltration Test/Study (pending)



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Appendix H: Local Standards relevant to Post Construction
BMPs/Site Design



City of Hespetia

BUILDING AND SAFETY DIVISION
9700 Seventh Ave., Hesperia CA., 92345
760-947-1300

Trash Enclosure Detail
Minimum Standard

2 2
- 8 g 14
| |
I — | I —— —— |
_ : 3 | _ : 3 4" concrete slab w/ I
| : | min 2% slope. In all :
I I directions
| 6 [e} < : ' ! » 9
l | M 12 >
| ) |
| | 6” wide by 4”
T —
| : tall concrete |
: | : bumper curb. |
Lo R B S
O Q.

GENERAL NOTES: Location to be indicated on planning department approved site plan.

CONSTRUCTION NOTES:

1. Minimum 36” wide with 32” clear opening (gate optional).

2. Masonry walls shall be constructed of a 6” minimum precision block with a split face
block on the viewable side and decorative cap. (Earth tone in color & a contrasting
decorative cap).

3. Trash bins

4. Mesh or solid metal gates

061109- BS-043



City of Hespetia
BUILDING AND SAFETY DIVISION

9700 Seventh Ave., Hesperia CA., 92345
760-947-1300

Trash Enclosure Detail
Minimum Standard

CAP
.| 3" SCHED. 40 STEEL
CAP PIPE OR 3" X 3" X
1/8" STEEL TUBE MIN.
#4 HORIZ. P i
b CLEAR SPACE
#4 VERTICAL RE-BAR
@ 24" 0.C. CENTERED »
AND FULLY GROUTED . iNDACLE&li‘SHG,W;rHB,SIIﬁB
4" CONC. SLAB 6" WX 4" H FRONT OF BIN ENCLOSURE
SLOPE 1/8 10\ ggagEgHm /g__l_ T
1 /4" PER FT. —_—— .
’ r | Nlw
el
SECTION ”A” SECTION "B”

NOTES:

1. Lap all re-bar splices 24 inches, minimum.

2. All cells contacting reinforcing steel are to be solidly grouted.

3. Cells required to be grouted are to be in vertical alignment and free from obstruction.
Extreme care should be taken when using slump blocking to allow for a clear
unobstructed cell.

Grout to be puddle, rodded or vibrated and consolidated.

Footing to be dug 12” minimum into undisturbed soil.

Request inspection for footing and obtain approval prior to pouring.
Request inspection for wall steel and obtain approval prior to grouting.
Request a final inspection and obtain final approval.

N O A

061109- BS-043



SPECIFICATION

DRAINAGE SYSTEM DETAIL AND

10't CHAMBER SEPARATION

*INLET PIPE

*¥PRIMARY SETTLING CHAMBER

*INTAKE INLET HEIGHT-

[2) )

0900000
v °ggoo 00000

Tx\if{ﬁx_'zﬁ\_f NS

NOTES:

(1) MANHOLE CONE — MODIFIED FLAT BOTTOM,
(2) STABILIZED BACKFILL ~ 1 SACK SLURRY.

BOLTED RING & GRATE/COVER — DIAMETER AS SHOWN. CLEAN CAST IRON
WITH WORDING "STORM WATER ONLY” IN RAISED LETTERS. BOLTED IN 2 LOCATIONS
AND SECURED TO CONE WITH MORTAR. RIM ELEVATION #0.02" OF PLANS.

(%) GRADED BASIN OR PAVING.
(5) COMPACTED BASE MATERIAL.

@ DEBRIS SHIELD = 6" PVC PIPE x 4’ LONG, WITH 2" PERFORATIONS WRAPPED WITH
1/8" GALVANIZED MESH.

(7) PRECAST LINER - 2500 PSI CONCRETE 48" ID. 54" OD. CENTER IN HOLE AND ALIGN
SECTIONS TO MAXIMIZE BEARING SURFACE.

MIN. 6' ¢ DRILLED SHAFT.
@ SUPPORT BRACKET — FORMED 12 GA. STEEL. FUSION BONDED EPOXY COATED.
OVERFLOW PIPE — 6" SCH. 40 PVC MATED TO DRAINAGE PIPE AT BASE SEAL.

DRAINAGE PIPE — ADS HIGHWAY GRADE WITH TRI~A COUPLER (OR APPROVED EQUAL).
SUSPEND PIPE DURING BACKFILL OPERATIONS TO PREVENT BUCKLING OR BREAKAGE.
DIAMETER AS NOTED (MINIMUM PIPE SIZE TO BE 8" DIAMETER).

(12) BASE SEAL ~ GEOTEXTLE, POLY LINER OR CONCRETE SLURRY.

ROCK = CLEAN AND WASHED, SIZED BETWEEN 3/4" AND 1-1/2" TO BEST
COMPLEMENT SOIL CONDITIONS.

DRAINAGE SCREEN — 6" CORRUGATED PERFORATED POLYETHYLENE
(ADS OR APPROVED EQUAL).

@ MIN. 4’ @ SHAFT — DRILLED TO MAINTAIN PERMEABILITY OF DRAINAGE SOILS.

FABRIC SEAL — U.V. RESISTANT GEOTEXTILE — TO BE REMOVED BY
CUSTOMER AT PROJECT COMPLETION.

(17) ABSORBENT — HYDROPHOBIC PETROCHEMICAL SPONGE. MIN. 128 OZ. CAPACITY .
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CONNECTOR PIPE — 6" @ SCH 40 PVC.

ANTI-SIPHON VENT WITH FLOW REGULATOR.

INTAKE SCREEN —~ 6=INCH CORRUGATED PERFORATED
POLYETHYLENE (ADS OR APPROVED EQUAL)

FREEBOARD DEPTH VARIES WITH INLET PIPE ELEVATION.
INCREASE PRIMARY /SECONDARY SETILING CHAMBER
DEPTHS AS NEEDED TO MAINTAIN ALL INLET PIPE
ELEVATIONS ABOVE CONNECTOR PIPE OVERFLOW,

OPTIONAL INLET PIPE.

@3) MOISTURE MEMBRANE ~ 6 MIL. PLASTIC. PLACE

SECURELY AGAINST ECCENTRIC CONE AND HOLE
SDEWALL. USED IN LIEU OF SLURRY IN LANDSCPE
AREAS,

EIGHT ~ (8) PERFORATIONS PER FOOT, 2 ROW MIN.

CITY OF HESPERIA

2 STAGE

DRAWN BY: M. W.M.
APPROVED BY:
DATE: 8/20/13

SEEPAGE PITS

REV. DATE | STD. DRW'G. NO.
M.M. 5/18/18 Sp 1
SHEET 1 OF 2




PRIMARY SETTLING CHAMBER DEFPTH

THE OVERALL DEPTH OF THE PRIMARY SETTLING CHAMBER IS DETERMINED
BY THE AMOUNT OF SURFACE AREA BEING DRAINED. USE A STANDARD
DEPTH OF 15 FEET FOR THE INITIAL ACRE OF CONTRIBUTORY DRAINAGE
AREA, PLUS 2 FEET FOR EACH ADDITIONAL ACRE, UP TO 2 ACRES OF
PAVED SURFACE. OTHER CONDITIONS THAT WOULD REQUIRE INCREASE
CHAMBER DEPTHS ARE PROPERTY USAGE, MAINTENANCE SCHEDULING,
AND SEVERE OR UNUSUAL CONDITIONS. CONNECTING PIPE DEPTH MAY
DICTATE DEEPER CHAMBERS SO AS TO MAINTAIN THE EFFECTIVENESS

OF THE SETTLING PROCESS. MAXIMUM CHAMBER DEPTH IS 25 FEET.

ESTIMATED TOTAL DEPTH

THE ESTIMATED TOTAL DEPTH IS THE APPROXIMATE TOTAL SYSTEM DEPTH
REQUIRED TO ACHIEVE 10 CONTINUQUS FEET OF PENETRATION INTO
PERMEABLE SOILS, BASED UPON KNOWN SOILS INFORMATION.

SETTLING CHAMBER DEPTH

SYSTEMS OVER 30 FEET OVERALL DEPTH AND UP TO 0.25 CFS DESIGN
RATE, THE STANDARD SETTLING CHAMBER DEPTH IS 18 FEET. MAXIMUM
CHAMBER DEPTH IS 25 FEET.

OVERFLOW HEIGHT / SECONDARY SETTLING CHAMBER

THE OVERFLOW HEIGHT AND SECONDARY SETTLING CHAMBER DEPTH
DETERMINE THE EFFECTIVENESS OF THE SETILING PROCESS. THE HIGHER
THE OVERFLOW PIPE, THE DEEPER THE CHAMBER, THE GREATER THE
SETTLING CAPACITY. AN OVERFLOW HEIGHT OF 13 FEET IS USED WITH
THE STANDARD SETTLING CHAMBER DEPTH OF 18 FEET.

DRAINAGE PIPE

THIS DIMENSION ALSO APPLIES TO THE DEBRIS SHIELDS, THE DRAINAGE
SCREEN, AND FITTINGS. THE SIZE IS BASED UPON SYSTEM DESIGN RATES,
MULTIPLE PRIMARY SETTLING CHAMBERS, SOIL CONDITIONS, AND NEED FOR
ADEQUATE VENTING. CHOICES ARE 8" (MIN.) OR 12" DIAMETER.

INLET PIPE INVERT

PIPES UP TO 12" IN DIAMTER FROM CATCH BASINS, UNDERGROUND

STORAGE, ETC. MAY BE CONNECTED INTO THE PRIMARY SETILING CHAMBER.
LARGER PIPE DIAMETERS DICTATE THE USE OF MANHOLE MATERIAL FOR

THE PRIMARY SETTLING CHAMBER WITH 48" GRATES ON THE CONE. INVERTS
DEEPER THAN 5 FEET WILL REQUIRE ADDITIONAL DEPTH IN BOTH SYSTEM
SETTLING CHAMBERS TO MAINTAIN RESPECTIVE EFFECTIVE SETILING CAPACITIES.

INTAKE INLET HEIGHT

THE INTAKE INLET HEIGHT DETERMINES THE EFFECTIVENESS OF THE SETTLING
PROCESS IN THE PRIMARY SETTLING CHAMBER. A MINIMUM INLET HEIGHT

OF 11 FEET IS USED WITH THE STANDARD PRIMARY SETTLING CHAMBER
DEPTH OF 15 FEET. GREATER INLET HEIGHTS WOULD REQUIRED WITH INCREASED
SYSTEM DEMANDS AS NOTED IN PRIMARY SETTLING CHAMBER DEPTH.

FREEBOARD DEPTH VARIES WITH INLET PIPE ELEVATION, INCREASE PRIMARY/
SECONDARY SETILING CHAMBER DEPTHS AS NEEDED TO MAINTAIN ALL INLET

PIPE ELEVATIONS ABOVE CONNECTOR PIPE OVERFLOW.
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StormTech

Designed to meet the most stringent industry performance
standards for superior structural integrity while providing designers
with a cost-effective method to save valuable land and protect
water resources. The StormTech system is designed primarily to be
used under parking lots, thus maximizing land usage for private
(commercial) and public applications.

, thus enhancing
the performance and extending the service life of these practices.

Nominal Chamber Nominal End Cap Specifications
Specifications (not to scale)

(not to scale) . ‘»
Size (L x W x H) “

Size (L x W x H) 38" x 90" x 61" s
83" x 100" x 60" 965 mm x 2286 mm x 1549 mm
2108 mm x 2540 mm x 1524 mm

83.4"

(2120mm)  —]
ACTUAL LENGTH

End Cap Storage
Chamber Storage 39.5ft3 (1.12 m3)
175.9 ft3 (4.98 m3)

61.0"

79.1"
(2010mm)  —]
INSTALLED LENGTH

Min. Installed Storage*
Min. Installed Storage* 115.3 ft3 (3.26 m3)
267.3 ft3 (7.57 m?) X
Weight (1524 )
Weight Nominal 90.0 Ibs (40.8 kg) \
202 Ibs (91.6 kqg) -t

*Assumes a minimum of 12” (300 mm) L 0o essomm — |
hipbi of stone above, 9” (230 mm) of stone
Shipping below, 12” (300 mm) of stone perimeter,
7 chambers/pallet 9” (230 mm) of stone between chambers/

5 end caps/pallet end caps and 40% stone porosity.
6 pallets/truck

*Assumes a minimum of 12" (300
mm) of stone above, 9” (230 mm)
of stone below chambers, 9” (230
mm) of stone between chambers/
end caps and 40% stone porosity.

EVBEDUENT STONE SHALL BE A CLEAN, CRUSHED AND ANGULAR GRANULAR WELL GRADED SOILAGGREGATE MIXTURES, <35 FINES,
‘COMPACT IN 12" (300 mm) MAX LIFTS TO 95% PROCTOR DENSITY. SEE

CHAMBERS SHALL MEET ASTM F2419 "STANDARD THE TABLE OF ACCEPTABLE FILL MATERIALS

SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787
WALL STORMWATER COLLECTION CHAMBERS". "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC
CCORRUGATED STORMWATER COLLECTION CHAMBERS".
ADS GEOSYNTHETICS 601T NON-WOVEN
GEOTEXTILE ALL AROUND CLEAN, CRUSHED, PAVEMENT LAYER (DESIGNED
NGULAR EMBEDMENT STONE 7\ [ BY SITE DESIGN ENGINEER)

'n 7‘0’
24 (@21 m)

(600 mm) MIN®“iax

12" (300 mm) MIN ' |

Y

60"
(1524 mm)

PERIMETER STONE

EXCAVATION WALL
(CAN BE SLOPED OR VERTICAL)

BY SITE DESIGN ENGINEER 9" (230 mm) MIN
12" (300 mm) MIN

100" (2540 mm) 12" (300 mm) TYP

1l L T DEPTH OF STONE TO BE DETERMINED

-
MC-7200 (230 mm) MIN

END CAP
SITE DESIGN ENGINEER IS RESPONSIBLE FOR ENSURING
THE REQUIRED BEARING CAPACITY OF SOILS

“MINIMUM COVER TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, INCREASE COVER TO 30" (750 mm).

/ m StormTech



StormTech MC-7200 Specifications

Storage Volume Per Chamber

Bare Chamber Chamber and Stone Foundation Depth in. (mm)
Storage
ft3 (m3) mm 15in (375 mm) | 18 in (450 mm)
Chamber 175.9 (4.98) 267.3 (7.57) 273.3(7.74) 279.3(7.91) 285.3(8.08)
End Cap 39.5(1.12) 115.3 (3.26) 118.6 (3.36) 121.9(3.45) 125.2 (3.54)

Note: Assumes 9” (230 mm) row spacing, 40% stone porosity, 12" (300 mm) stone above and includes
the bare chamber/end cap volume. End cap volume assumes 12" (300 mm) stone perimeter in front of
end cap.

Amount of Stone Per Chamber

Stone Foundation Depth

B T T ST
Chamber 12.1 (8.5) 12.9(9.0) 13.6 (9.6) 14.3(10.1)
End Cap 9.8 (7.0) 10.2 (7.3) 10.6 (7.6) 11.1(7.9)
|_Metric Kilograms (m*) ___230mm ____300mm ____375mm __|__450mm |
Chamber 10977 (6.5) 11703 (6.9) 12338 (7.3) 12973 (7.7)
End Cap 8890 (5.3) 9253 (5.5) 9616 (5.8) 10069 (6.0)

Note: Assumes 12” (300 mm) of stone above and 9” (230 mm) row spacing and 12" (300 mm) of
perimeter stone in front of end caps. 1 yd? = 1.42 english tons.

Volume Excavation Per Chamber yd? (m3)

Stone Foundation Depth
| 9in (230 mm) | 12in (300 mm) | 15 in (375mm) | 18 in (450 mm)

Chamber 17.2(13.2) 17.7 (13.5) 18.3(14.0) 18.8 (14.4)
End Cap 9.7 (7.4) 10.0 (7.6) 10.3(7.9) 10.6 (8.1)

Note: Assumes 9" (230 mm) of separation between chamber rows, 12" (300 mm) of perimeter in front of the
end caps, and 24" (600 mm) of cover. The volume of excavation will vary as depth of cover increases.

Working on a project?
Visit us at www.stormtech.com and utilize the Design Tool

///m StormTech

ADS “Terms and Conditions of Sale” are available on the ADS website, www.ads-pipe.com

The ADS logo and the Green Stripe are registered trademarks of Advanced Drainage Systems, Inc.
StormTech? is a registered trademark of StormTech, Inc.

© 2022 Advanced Drainage Systems, Inc. #11133 2/22 CS

adspipe.com
800-821-6710
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MC-7200 TECHNICAL SPECIFICATION

79.1"
(2010 mm)
INSTALLED

NTS
VALLEY
I STIFFENING RIB
LOWER JOINT
CORRUGATION
83.4"
(2120 mm)

|7 100.0" (2540 mm) 4|

NOMINAL CHAMBER SPECIFICATIONS
SIZE (W X H X INSTALLED LENGTH)
CHAMBER STORAGE

MINIMUM INSTALLED STORAGE*
WEIGHT (NOMINAL)

NOMINAL END CAP SPECIFICATIONS
SIZE (W X H X INSTALLED LENGTH)
END CAP STORAGE

MINIMUM INSTALLED STORAGE*
WEIGHT (NOMINAL)

100.0" X 60.0" X 79.1"

CREST
WEB

UPPER JOINT
CORRUGATION

CREST
STIFFENING
RIB

FOOT

|—— 90.0" (2286 mm)

2540 mm X 1524 mm X 2010 mm)

(
175.9 CUBIC FEET (4.98 m?)
267.3 CUBIC FEET (7.56 m?)
205 Ibs. (92.9 kg)

90.0" X 61.0" X 32.8"

2286 mm X 1549 mm X 833 mm)

(
39.5 CUBIC FEET (1.12 m3)
115.3 CUBIC FEET (3.26 m?)
90 Ibs. (40.8 kg)

*ASSUMES 12" (305 mm) STONE ABOVE, 9" (229 mm) STONE FOUNDATION AND BETWEEN CHAMBERS,
12" (305 mm) STONE PERIMETER IN FRONT OF END CAPS AND 40% STONE POROSITY.

PARTIAL CUT HOLES AT BOTTOM OF END CAP FOR PART NUMBERS ENDING WITH "B"
PARTIAL CUT HOLES AT TOP OF END CAP FOR PART NUMBERS ENDING WITH "T"
END CAPS WITH A PREFABRICATED WELDED STUB END WITH "W"

32.8"
(833 mm)
INSTALLED

NOTE: ALL DIMENSIONS ARE NOMINAL

CUSTOM PREFABRICATED INVERTS

INVENTORIED MANIFOLDS INCLUDE

ECCENTRIC MANIFOLDS. CUSTOM

INVERT LOCATIONS ON THE MC-7200
END CAP CUT IN THE FIELD ARE NOT

PART # STUB B C
MC7200IEPPO6T 42.54" (1081 mm)
6" (150 mm
MC7200IEPPOGB ( ) 0.86" (22 mm)
MC7200[EPPOST 6" (200 mm) 40.50" (1029 mm) =
MC7200IEPP08B 1.01" (26 mm)
MC7200[EPP10T 38.37" (975 mm)
10" (250 mm
MC7200IEPP10B ( ) 1.33" (34 mm)
MC7200[EPP12T 35.69" (907 mm)
12" (300 mm
MC7200IEPP12B ( ) 1.55" (39 mm)
MC7200[EPP15T 32.72" (831 mm)
15" (375 mm
MC7200IEPP15B ( ) 1.70" (43 mm) f
MC7200IEPP18T 26.36" (746 mm)
MC7200IEPP18TW .
18" (450 mm) ARE AVAILABLE UPON REQUEST.
MC7200IEPP18B -
- 1.97" (50 mm)
MC7200IEPP18BW 12-24" (300-600 mm) SIZE ON SIZE
MC7200IEPP24T 23.05" (585 mm) AND 15-48" (375-1200 mm)
MC7200IEPP24TW .
MC7200IEPP24B 247 (600 mm)
MC7200IEPP24BW 2.26" (37 mm)
RECOMMENDED FOR PIPE SIZES
MC7200[EPP30BW 30" (750 mm) 2.95" (75 mm) GREATER THAN 10° (250 mm, THE
MC7200IEPP36BW 36" (900 mm) — 3.25" (83 mm) INVERT LOCATION IN COLUMN 'B'
MC7200IEPP42BW 42" (1050 mm) -— 3.55" (90 mm) ARE THE HIGHEST POSSIBLE FOR

THE PIPE SIZE.
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The Isolator® Row Plus

Introduction

An important component of any Stormwater Pollution Prevention Plan
is inspection and maintenance. The StormTech Isolator Row Plus is a
technique to inexpensively enhance Total Suspended Solids (TSS) and
Total Phosphorus (TP) removal with easy access for inspection and
maintenance.

The Isolator Row Plus

The Isolator Row Plus is a row of StormTech chambers, either SC-160,
SC-310, SC-310-3, SC-740, DC-780, MC-3500 or MC-7200 models, that

is surrounded with filter fabric and connected to a closely located
manhole for easy access. The fabric-wrapped chambers provide for
sediment settling and filtration as stormwater rises in the Isolator Row
Plus and passes through the filter fabric. The open bottom chambers
and perforated sidewalls (SC-310, SC- 310-3 and SC-740 models) allow
stormwater to flow both vertically and horizontally out of the chambers.
Sediments are captured in the Isolator Row Plus protecting the adjacent
stone and chambers storage areas from sediment accumulation.

ADS geotextile fabric is placed between the stone and the Isolator Row
Plus chambers. The woven geotextile provides a media for stormwater
filtration, a durable surface for maintenance, prevents scour of the
underlying stone and remains intact during high pressure jetting. A
non-woven fabric is placed over the chambers to provide a filter media
for flows passing through the chamber’s sidewall. The non-woven fabric
is not required over the SC-160, DC-780, MC-3500 or MC-7200 models as
these chambers do not have perforated side walls.

The Isolator Row Plus is designed to capture the “first flush” runoff and
offers the versatility to be sized on a volume basis or a flow-rate basis. An
upstream manhole provides access to the Isolator Row Plus and includes
a high/low concept such that stormwater flow rates or volumes that
exceed the capacity of the Isolator Row Plus bypass through a manifold to
the other chambers. This is achieved with an elevated bypass manifold or
a high-flow weir. This creates a differential between the Isolator Row Plus
row of chambers and the manifold to the rest of the system, thus allowing
for settlement time in the Isolator Row Plus. After Stormwater flows
through the Isolator Row Plus and into the rest of the chamber system

it is either exfiltrated into the soils below or passed at a controlled rate
through an outlet manifold and outlet control structure.

The Isolator Row FLAMP™ (patent pending) is a flared end ramp

apparatus attached to the inlet pipe on the inside of the chamber end cap.
The FLAMP provides a smooth transition from pipe invert to fabric bottom.

It is configured to improve chamber function performance by enhancing
outflow of solid debris that would otherwise collect at the chamber's
end. It also serves to improve the fluid and solid flow into the access pipe
during maintenance and cleaning and to guide cleaning and inspection
equipment back into the inlet pipe when complete.

The Isolator Row Plus may be part of a treatment train system. The
treatment train design and pretreatment device selection by the

design engineer is often driven by regulatory requirements. Whether
pretreatment is used or not, StormTech recommend using the Isolator
Row Plus to minimize maintenance requirements and maintenance costs.

Note: See the StormTech Design Manual for detailed information on designing
inlets for a StormTech system, including the Isolator Row Plus.

Looking down the Isolator Row
PLUS from the manhole opening,

ADS PLUS Fabric is shown between

the chamber and stone base.

StormTech Isolator Row PLUS
with Overflow Spillway (not to
scale)

INLET

I ISOLATOR ROW PLUS
STRUCTURE - FLOW THROUGH STONE
W/ELEVATED BYPASS \ |
MANIFOLD OR v\

OVERFLOW WEIR (T <%
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e
WOVEN FABRIC FOR SCOUR PROTECTION

OUTLET MANIFOLD

OUTLET CONTROL
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Isolator Row Plus Inspection/Maintenance

Inspection

The frequency of inspection and maintenance varies
by location. A routine inspection schedule needs to
be established for each individual location based
upon site specific variables. The type of land use

(i.e. industrial, commercial, residential), anticipated
pollutant load, percent imperviousness, climate,

etc. all play a critical role in determining the actual
frequency of inspection and maintenance practices.

At a minimum, StormTech recommends annual
inspections. Initially, the Isolator Row Plus should

be inspected every 6 months for the first year of
operation. For subsequent years, the inspection
should be adjusted based upon previous observation
of sediment deposition.

The Isolator Row Plus incorporates a combination

of standard manhole(s) and strategically located
inspection ports (as needed). The inspection ports
allow for easy access to the system from the surface,
eliminating the need to perform a confined space
entry for inspection purposes.

If upon visual inspection it is found that sediment
has accumulated, a stadia rod should be inserted to
determine the depth of sediment. When the average
depth of sediment exceeds 3 inches throughout the
length of the Isolator Row Plus, clean-out should be
performed.

Maintenance

The Isolator Row Plus was designed to reduce the cost

of periodic maintenance. By “isolating” sediments
to just one row, costs are dramatically reduced

by eliminating the need to clean out each row of
the entire storage bed. If inspection indicates the
potential need for maintenance, access is provided

StormTech Isolator Row PLUS (not to scale)

via a manhole(s) located on the end(s) of the row for
cleanout. If entry into the manhole is required, please
follow local and OSHA rules for a confined space
entries.

Maintenance is accomplished with the JetVac
process. The JetVac process utilizes a high pressure
water nozzle to propel itself down the Isolator Row
Plus while scouring and suspending sediments.

As the nozzle is retrieved, the captured pollutants
are flushed back into the manhole for vacuuming.
Most sewer and pipe maintenance companies have
vacuum/JetVac combination vehicles. Selection of an
appropriate JetVac nozzle will improve maintenance
efficiency. Fixed nozzles designed for culverts or large
diameter pipe cleaning are preferable. Rear facing
jets with an effective spread of at least 45" are best.
StormTech recommends a maximum nozzle pressure
of 2000 psi be utilized during cleaning. JetVac reels
canvary in length. For ease of maintenance, ADS
recommends Isolator Row Plus lengths up to 200'

(61 m). The JetVac process shall only be performed
on StormTech Isolator Row Plus that have ADS
Plus Fabric (as specified by StormTech) over their
angular base stone.

»
\

Note: Non-woven fabric is only required over the inlet pipe connection into the end cap for SG-160LP, DC-780, MC-3500
and MC-7200 chamber models and is not required over the entire Isolator Row PLUS.

BACKFILL MATERIAL

COVER ENTIRE ISOLATOR ROW WITH ADS
GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE
8' (2.4 m) MIN WIDE

ELEVATED BYPASS MANIFOLD \

|

SUMP DEPTH TBD BY

SC-740 CHAMBER

OPTIONAL INSPECTION PORT

SC-740 END CAP

i g
7 ]
Rl {

SITE DESIGN ENGINEER gf&:,\mig \
(24" [600 mm] MIN RECOMMENDED) \

’7 24" (600mm) HDPE ACCESS P|PE REQUIRED

f USE FACTORY PRE-FABRICATED END CAP

WITH FLAMP PART # SCT40EPE24BR

ONE LAYER OF ADS PLUS GEQTEXTILE BETWEEN
FOUNDATION STONE AND CHAMBERS
&' (1.5 m) MIN WIDE CONTINUOUS FABRIC WITHOUT SEAMS

3



Isolator Row Plus Step By Step Maintenance Procedures

Step 1

Inspect Isolator Row Plus for sediment.
A) Inspection ports (if present)
i. Remove lid from floor box frame
ii. Remove cap from inspection riser

iii. Using a flashlight and stadia rod,measure depth of sediment and record results on maintenance log.

iv. If sediment is at or above 3 inch depth, proceed to Step 2. If not, proceed to Step 3.
B) All Isolator Row Plus
i. Remove cover from manhole at upstream end of Isolator Row Plus
ii. Using a flashlight, inspect down Isolator Row Plus through outlet pipe
1. Mirrors on poles or cameras may be used to avoid a confined space entry
2. Follow OSHA regulations for confined space entry if entering manhole
iii. If sediment is at or above the lower row of sidewall holes (approximately 3 inches), proceed to Step
2.
If not, proceed to Step 3.

Step 2

Clean out Isolator Row Plus using the JetVac process.
A) A fixed floor cleaning nozzle with rear facing nozzle spread of 45 inches or more is preferable
B) Apply multiple passes of JetVac until backflush water is clean
C) Vacuum manhole sump as required

Step 3
Replace all caps, lids and covers, record observations and actions.

Step 4
Inspect & clean catch basins and manholes upstream of the StormTech system.

1B)

Sample Maintenance Log

3/18/11 &3 ft none New installation. Fixed DIM
point is CI frame at grade
9/24/11 6.2 0.1 £t Some grit felk SM
6/20/13 5% o.5 ft Mucky feel, debris visible NV
in manhole and in Isolator
Row PLUS, maintenance due adspipe.com
7/7/13 6.3 §t o System jetted and DIM 800-821-6710
vacuumed

//IADS

StormTech
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Stormilech

STANDARD LIMITED WARRANTY OF STORMTECH LLC (“STORMTECH”): PRODUCTS

A

©

©®

This Limited Warranty applies solely to the StormTech
chambers and end plates manufactured by StormTech
and sold to the original purchaser (the “Purchaser”). The
chambers and end plates are collectively referred to as the
“Products.”

The structural integrity of the Products, when installed
strictly in accordance with StormTech’s written installation
instructions at the time of installation, are warranted to the
Purchaser against defective materials and workmanship
for one (1) year from the date of purchase. Should a defect
appear in the Limited Warranty period, the Purchaser shall
provide StormTech with written notice of the alleged defect
at StormTech’s corporate headquarters within ten (10) days
of the discovery of the defect. The notice shall describe
the alleged defect in reasonable detail. StormTech agrees
to supply replacements for those Products determined

by StormTech to be defective and covered by this Limited
Warranty. The supply of replacement products is the sole
remedy of the Purchaser for breaches of this Limited
Warranty. StormTech’s liability specifically excludes the
cost of removal and/or installation of the Products.

THIS LIMITED WARRANTY IS EXCLUSIVE. THERE ARE
NO OTHER WARRANTIES WITH RESPECT TO THE
PRODUCTS, INCLUDING NO IMPLIED WARRANTIES
OF MERCHANTABILITY OR OF FITNESS FOR A
PARTICULAR PURPOSE.

This Limited Warranty only applies to the Products when
the Products are installed in a single layer. UNDER NO
CIRCUMSTANCES, SHALL THE PRODUCTS BE
INSTALLED IN A MULTI-LAYER CONFIGURATION.

No representative of StormTech has the authority to
change this Limited Warranty in any manner or to extend
this Limited Warranty. This Limited Warranty does not
apply to any person other than to the Purchaser.

F)

Under no circumstances shall StormTech be liable to the
Purchaser or to any third party for product liability claims;
claims arising from the design, shipment, or installation
of the Products, or the cost of other goods or services
related to the purchase and installation of the Products.
For this Limited Warranty to apply, the Products must be
installed in accordance with all site conditions required
by state and local codes; all other applicable laws; and
StormTech’s written installation instructions.

THE LIMITED WARRANTY DOES NOT EXTEND

TO INCIDENTAL, CONSEQUENTIAL, SPECIAL OR
INDIRECT DAMAGES. STORMTECH SHALL NOT BE
LIABLE FOR PENALTIES OR LIQUIDATED DAMAGES,
INCLUDING LOSS OF PRODUCTION AND PROFITS;
LABOR AND MATERIALS; OVERHEAD COSTS; OR
OTHER LOSS OR EXPENSE INCURRED BY THE
PURCHASER OR ANY THIRD PARTY. SPECIFICALLY
EXCLUDED FROM LIMITED WARRANTY COVERAGE
ARE DAMAGE TO THE PRODUCTS ARISING FROM
ORDINARY WEAR AND TEAR; ALTERATION,
ACCIDENT, MISUSE, ABUSE OR NEGLECT; THE
PRODUCTS BEING SUBJECTED TO VEHICLE
TRAFFIC OR OTHER CONDITIONS WHICH ARE

NOT PERMITTED BY STORMTECH’S WRITTEN
SPECIFICATIONS OR INSTALLATION INSTRUCTIONS;
FAILURE TO MAINTAIN THE MINIMUM GROUND
COVERS SET FORTH IN THE INSTALLATION
INSTRUCTIONS; THE PLACEMENT OF IMPROPER
MATERIALS INTO THE PRODUCTS; FAILURE OF
THE PRODUCTS DUE TO IMPROPER SITING OR
IMPROPER SIZING; OR ANY OTHER EVENT NOT
CAUSED BY STORMTECH. A PRODUCT ALSO IS
EXCLUDED FROM LIMITED WARRANTY COVERAGE
IF SUCH PRODUCT IS USED IN A PROJECT OR
SYSTEM IN WHICH ANY GEOTEXTILE PRODUCTS
OTHER THAN THOSE PROVIDED BY ADVANCED
DRAINAGE SYSTEMS ARE USED. THIS LIMITED
WARRANTY REPRESENTS STORMTECH’S SOLE
LIABILITY TO THE PURCHASER FOR CLAIMS
RELATED TO THE PRODUCTS, WHETHER THE CLAIM
IS BASED UPON CONTRACT, TORT, OR OTHER
LEGAL THEORY.

é

‘«

Stormlech:

Detention « Retention « Water Quality
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20 Beaver Road, Suite 104 | Wethersfield

company

Connecticut | 06109

888.892.2694 fax 866.328.8401
www.stormtech.com
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ADS GEOSYNTHETICS 0601T NONWOVEN GEOTEXTILE

Scope
This specification describes ADS Geosynthetics 6.0 oz (0601T) nonwoven geotextile.

Filter Fabric Requirements

ADS Geosynthetics 6.0 0z (0601T) is a needle-punched nonwoven geotextile made of 100%
polypropylene staple fibers, which are formed into a random network for dimensional stability. ADS
Geosynthetics 6.0 oz (0601T) resists ultraviolet deterioration, rotting, biological degradation, naturally
encountered basics and acids. Polypropylene is stable within a pH range of 2 to 13. ADS Geosynthetics
6.0 oz (0601T) conforms to the physical property values listed below:

Filter Fabric Properties

PROPERTY TEST METHOD UNIT (Minimum ,&QE;'R(," Value)
Weight (Typical) ASTM D 5261 ozlyd” (g/m?) 6.0 (203)
Grab Tensile ASTM D 4632 Ibs (kN) 160 (0.711)
Grab Elongation ASTM D 4632 % 50
Trapezoid Tear Strength ASTM D 4533 Ibs (kN) 60 (0.267)
CBR Puncture Resistance ASTM D 6241 Ibs (kN) 410 (1.82)
Permittivity* ASTM D 4491 sec” 1.5
Water Flow* ASTM D 4491 gpm/ft® (Vmin/m?) 110 (4480)
AOS* ASTM D 4751 US Sieve (mm) 70 (0.212)
UV Resistance ASTM D 4355 Y%lhrs 70/500

PACKAGING

Roll Dimensions (W x L) — ft 12.5x 360/ 15x300
Square Yards Per Roll 500
Estimated Roll Weight — Ibs 195

* At the time of manufacturing. Handling may change these properties.

ADS “Terms and Conditions of Sale” can be found on the ADS website, www.ads-pipe.com Advanced Drainage Systems and the ADS logo is a registered trademark of
Advanced Drainage Systems, Inc. ©Advanced Drainage Systems, Inc. #0601T 02/12
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Filtration Separation Confinement Reinforcement

ADS PLUS 125/175 WOVEN GEOTEXTILE

For use with StormTech® Isolator® Row Plus

Scope
This specification describes ADS Plus 125/175 Woven Geotextile.

ADS Plus 125/175 woven geotextile fabrics are woven polypropylene materials offering optimum
performance when used in stabilization applications. Produce from first quality raw materials, they provide
the perfect balance of strength and separation in styles capable of functioning exceptionally well in a wide
range of performance requirements.

Unless indicated below, all list properties are Minimum Average Roll Values:

Filter Fabric Properties

PROPERTY TEST METHOD | ENGLISH M.AR.V. METRIC M.AR.V.
(MARV?) (MARV?)
Weight ASTM D5261 8.0 oz/yd? 271.25 g/m?
Grab Tensile Strength ASTM D4632 325 Ibs. 1.45kN
Grab Elongation ASTM D4632 15% 15%
Trapezoidal Tear Strength | ASTM D4533 200 Ibs 0.89kN
CBR Puncture Resistance ASTM D6241 1,124 Ibs. 5.0kN

NOTES:

N

The property values listed above are subject to change without notice.
2. Minimum Average Roll Values (MARV) is calculated as the average minus two standard deviations. Statistically, it yields

approximately 97.5% degree of confidence that any samples taken from quality assurance testing will meet or exceed the
values described above.

ADS “Terms and Conditions of Sale” can be found on the ADS website, www.ads-pipe.com Advanced Drainage Systems and the ADS logo is a registered trademark of
Advanced Drainage Systems, Inc. ©Advanced Drainage Systems, Inc. #ADS Plus 125/175 01-2022


http://www.ads-pipe.com/

MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

END OF REPORT



— " S T TSLLS IOY ¥V AMVD 3 AB ava NOILdI¥IS3a A3Y
on HM_“::O £e0¢/08/80 YA I oy IO 026 Y2 NTTIVA TIddy BAYMHDI ST 2222
3Lva NOLNYOHL 13VHOIN ava DN es NN HF TN 8 qaLLNEns
LIGIHX3 dWOM AHVNIWIT3dd o oo
S
£0-250-2010 "N'd'V SAB_Q3AOUdLY. ‘A8 VAONddY 4034 QIANINKOO3Y ZOmz IO—U !
AVILNIQISIH ATAVE-ILINA INIWLHVHIA DNIHIINIDONT £ 48 NIV
VIid3adS3H 40 ALID VId3dS3H 40 ALID l—l—mmmmz a0 AS @N9ISI MIVAHONIE
¢20z—1g -0l *Bip noA ai059q nes
“INGNJIND3 NO0d ONSN 0L NOUYDOT -
135 >03HO Nv1d 1o 422058 Bamatze e o os BTGB RIS MOJag Sieum Moy
VOLOVAINOD 'DNIDOI0 MO8 SAYO ONDINOM (Z) OML 1SVZ1 1V LUV 010 TIVO OL
g CENVLNOD—13S VAR 004 3 Y @ AV TVD 30 VINKSIVO. 912 3000 LNGINRIEA00 A8 GGMMD3Y SI YOLOVAINGD L
£ o)
SNLYEML-T35 C3dVISTNYT 0 VRO a 0F = .1 TW0S
e

JOVSSIN HUM LTINI NIVID NEOLS

;L s veoss 3¢
;
W0l MY S -
SONKITING INSAUVGY 40 SHOLYH3dO £159 3009 98 E— -
g L3S sesoc NOLONHIENG H3L4Y SSINSHOUIAN
el ;
] 08 Susesz
e e
£ 08 0ve'he
&
]
c 02 N0 $350duNd 1n0A¥1SIHLINOLLONYLSNOD 04 LON
05 HLO ALYV i == o
i OIS0 —
404 TTRSNOS3H S FTINONG NOIS30 S JHL ALOYAY) ONHYEE O SOLLIONOO 108 NONOLLVHAOANI Q410345 S INOHLM GINOIST0 SYMVBLSIS WSBIVHOSHL  + pa— o oS
= YL 53100 381024 G 0L OUOED SVOY NS0 4N SHOLLVTE VUGS WSS OSSOl < S04 LN INHD UL w "
IOV OHYONYLS OL 3 YNOLIOOY TN00 ONY 0 OL ANSSZO3N3E AV L SINVALSIGO NEIS30 ONY 3US 040345 OLIBLSAS WBIYHO SHL 40 NOLVLAVOYSHLOL3ND  + 1 L L
g G 9128 BANAL0L e 1013155 IG5 315 RO ROl 2s oAl Hovean3ond ]
E (SIVGLIAIMIIOTS) 133N MATUA
SMdHOYHOLYOS! v A aELAL g
§ SINIWIAOHAM L331S — R o
al 11z ™
8 ) 3
3 mﬂ xora . = e v
g #32 R o) - e .
3 o8 2 v i 7 Ssgmoeon —
g LH R - 5 il R CEEEEEEE // =
F 5 i ” : ] | 7 ; , .
o S
§ L = < so0u “Lsos ocer i -
] : _ * i
s
s < - .
28 | I [ o0 ros woiz - e i
| .
3 - — o 100 "L40S 95001
i = [ et ] 1
Tm = D 7 sovsemoss | J 1 7
g 2 Z A 1\
by S o 70 %0 o
5 2 i & 5
40 i ! [l
8 J— E
30 e e It
g s 0 il {
® Vs = . S B
e I 8 Lans
e \ =y f = 5 1
T i g 3
N ﬂL 00 1505 oLsh L ¢ ! 0 I —
N\ Tl = # e 2
: L i L §
N 5 | 1
N : 9 i TE6|
[l N | 18 2L
o i
N
N
[ s
i -
N g :
| EEE y
& f § m
N ’
N\ i v /|
- o = )
- i s ¢
& s 2 .
& 2l
[ B , .
” i b i
N i
N ] = i L1I3MIS MIHSVYD
(PN N S
NVAGESONS0H CEIVBO 3 T A NSOV ] 1 N : N
- e .
0 | Wsiss (S¥3HLO AB 300K /333NN AB Nois30) H i * L By wh
! I
= € -
7 oI | Nsoow (SH3HI0 A8 G3010M) ¥33NONG AG NOIS30) N\ ] b e
L : 3 T T
3 § [TosHn NHH = - ~
£ 73 Nl 5 =
g2 a3 f o &
"6 il [
Gl WOLI0B 31 TV S0 dnL A VYAV AYA VARV AVAAVARVANVAAVARVANYA 5 AVANVANYA 7 AVARVANVAE. =~ v LAV VA VA AVARVARVARVARVAAVA' TARVAAVA 5 AVARVARVALS B A ANV ATAAVARTARY |
= SR STGHOLTOS OWSIOLANOY | oo WGIANN000k 000 RO TRV IINIL_____[lomRlols 2 e e e Sl
Howos sz 00810 7 *
Wotixwm L Wowdos30 L -
S3BIVHD 10 35V8 IN0RY L3N SNOLLYAZ T3 TYNLdIONOD LNOAY1 (35040¥d e




ouun

ouun

odnsspue-

Saucduico uosuuor Jaua

REEE S Ep U] TTUNSIE o2 OnInY y
ST HVNKNO 362705735 V0 93 —ggzpyToY Tz oo Gsiis 30N Dol D 3 CREETT T —
31va NOLNYOHL 13YHOIN ava DN S NCSNHOE TERE A8 qALLNENS
1191HX3 dWOM AHVNIWIT3Hd
o) ‘A8 @3HIIHO
£0-250-2010 "N'd'V ‘A8 Q3A0UddY. ‘A8 VAONddY 4034 QIANINKOOIY zomz IOH
VILN3AIS3H ATIWVE-ILINA 1INIWLHVCIA DNIHIINIONT onr 48 s
Vid3dS3H 40 ALIO VId3dS3H 40 ALID l—l—mmmm z AONTAS TANISI SMEVAHONIE
2202—1e—01 *Bip nof asojeq [jeg

SN
3EWYHO SIS IW

V130 L¥0d NOILOIASNI OAd P

Vo wiN3asaH
O 'MYNHNO

SNOLYONASY G3AVGNN 404
(G3NIND3Y LONYTI00 UMD

HLOMA N (0 008) 24

‘SHV3S LAOHLIM OISEYA SNONELNGD 308 Nt (19 501
‘SUZBHVHO ONY INOLS NOLLYONO4
1GINL30 TULIBL030 NEAOWSLISITIGSOY 10 AVIINO

SN
7IVL30 SN1d MOY ¥OLY10S1 002L-OW

10NONGO T
3N
10V 103N 4
41
mww S3ION
143
23
wmm 13N (aals
smm SNOLLOYONY SHOLLYNS3SB0 040034 S0 ONY SELY S3LVMO SO TVIONARY  (631S
a5 CaCEY S s 3 9
VAN OVALZF S0 SISSHATALIW GV @
W ¥
i RO KUROLS 300K OV nonan s
003303801
W m ‘331 VN3N (wwool) '£d315 01033008d 10N | T 4315 01 033008d (Ww0B) £ JA0RYHO 'IV'SI NGNS 41 €8
3 [
g3 SSIVHLNN (G519 1
H 34dsta0s
o3 (mon).s SN0 344 1036H @
g
i u 0090001 )  SHONSTYONOSITY B
g8 RO it 5 L0 1013 TS OL GO . S0 WSS Y
T ¥O (UNANOVRILZ $13¥d) ADOR LaranYd Q0N VIVLS ONY. ™
L¥0d NOLLD3ASNI LSYIOUN 8
L 23800 G3TIVASNI 41 43103 WHOLSYIN NV3TD ONY 3AON3Y TV

Y40 3NN LSYIGOUNNO O NBGOBAOINEY 1Y
(1N3S34d 40 SLOA NOLDZESNI Y
1IBINGS YO4SMd MOY HOLVIOS! 103N () d315

JONYNILNIVI 3 NOLLOIdSNI

#1844 Y0 00 LD WIL¥YG RKOLOVS ﬁ | |
.
./ 17 (3003003 NN [ 0] 42)

VINONG NS0 S
A8 8L HLG30 S

- 7T

TIOHN
¥
NSYEHOLY)

‘S3VHO G0 HLMSTHNLONMLS
IV3NLSAN ANV N SLY3SN HHOLSIGNS

177

SONINNOOY ATHOK HOLKOLS

1404 NOLLO3SN TNOULZO

J -

AINVHTIZLON # L9V
3did SO0V (U009) 52 N0 VT4 TIVISN

/ TULYL030 NGAOWNON 1409 SOLIHLNASO3D
SOV HLUM d¥0 0NE OL NOLLOZNNCO 3dd ¥3N0O

13S MO3HD NVId meﬂﬁsw..lhuzﬂ..ausap.ar;;ﬁiuﬂsuwwhuu!m O]9 Sieym mouy
MDLOVAINOD "DNIDIO 3M0438 SAYO ONDINOA (Z) OAL ISV 1V L¥GTW 010 TIVO OL.
JAVT TIVO 3NO VINNOIIVD, 912 3000 INGNNMEACD AS GSMNO3Y SI BOLIVEINOD L
b
mmOm SHO100
BT NLSY

WLSE1059 0L

" NVHLSS3138 LON TIVHS LNIOF S3GAVHO IHL 40 LHOIZH IHL TILNOVE ONY NOLLYTTASH ONUNG LNIOF 34035 ¥ 3UNSAE 0L

NVINWHOL

TVSO3NI3AVH

NOLLYTIYLSN ONY ONTONYH ¥04 SINGIGHINOZY 5

L g
“SNOLLIGNOO JUNLSION 0 Q3L03I3 0 FONVY HL YOS

t

H0NOIS30

T

|
Il

P
e LTSS |
53
gaz ;
et S3ILON
o
i
mm (caton3s) w008
S0 30v8081S
NN () 23 (w0v2) 01 Ll LN —
P (0807 5 33NN NOS303LS K8 ﬁ
on 3015 OHLEE0
g T iz T 7 T
8 — ,
H
o3 \ \
3 (wgzs) \
@0 5 (VoU¥3N¥0 636075 38 W)
30 TIVM NOLYAYOXE
3 k
@
v T (oo 21 -
i (wa g0g)
wi ) NoisuaIE
o

(4EN9NE NOIS30 315 A8
ENOIS30) ¥AYT IGIEAYG

/RME 83 NINOLS ¥YINONY G3HSNE0 NV3T0 QNNONY
TIY G030 NIAOMNON 09 SOUZHINASO3O SOV

oK IV 30E3HOL 11NNV 15O GONASI QNN
SUGIENNO NILOYENOD
404 HOZUNAOLS LOVINGO SHOIS30 0YOTIHOR4S ¥4 48 GOV 38 VW IOV LV Y eI
B o4 7
“3NOLS (€4 OLHSYY) b ON ¥YINONY ‘G3HSND ' T1dNYIE 404 HYINONY G3HSINO '
EET
v i A0 L0 (NOLIOR) 100: 3HL 01 e 20vAens|
B0V 1V VIATHOY 0L TION YOLOVANDO 14 SR 3N0ISHINSNY TSN N ity o
e 31081
GRNO3H NOLLOVNO ON g 3N0LS YYINONY TIHSNKO NVATD ¥IAVL03HLOLOZAN Y INOISNOLONIOA L ks §
4 14 30015 LGhozens|
0156 L9 B9 1% S L Y 'S
SNV VOO0V CISSE00K SHHOLEW. wn e —
K 3HL40 L4V Y38 AW 3SVEENS
J04 ISR KO VAN GOR T o Tl (- ystetrs I
(01 09,17 0L (45204.8) 1015 VGNG3BIE 31 0.
I SEAVTVIOLLOY JOVENOO. .
430 VIV 20 09).JZ ALY SIOILOVIO 38 SV IY S %> SB I ELTMETM L
0 SHNOLSW
i §
6z _—ee a2 30 a3 s b
32 QY UL LIGONNLS H AVHNOLYTTVISN w sy st S |
2 2 i ST IS A v HLNOR4 SLYVLS.QE3AY) H04 MRV TI 11 N
[
| SNOILYOIJISSYT0
0 ANIWZYIND3IY ALISNIA / NOILOYINOD NOILdI¥0$30 NOILYOOT WIHALYW
IVI¥3LYA OLHSYY

SWILSAS ¥3EIWYHO 00z2-OW HOFLWYOLS :STYVI¥ILYIW T1l4 318V1d3IIV




