Preliminary Water Quality Management Plan

For:

ROQUET RANCH - TTM 19983

CITY OF COLTON

Prepared for:

SUNMEADOWS, LLC
27127 Calle Arroyo, Suite 1910
San Juan Capistrano, CA 92675

Prepared by:

Engineering, Inc.
357 N. Sheridan Street, Suite 117
Corona, CA 92880
Phone: (951) 279-1800
Fax: (951) 279-4380

JN: 269.335/ 316.452

Submittal Date: February 2016
Revision Date:

Approval Date:




Water Quality Management Plan (WQMP)

Project Owner’s Certification

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

perpetuity.

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

Project Data

Permit/Application

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

Tract/Parcel Map

Number(s): TTM 19983 Building Permit Number(s):

CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract):

Owner’s Signature

Owner Name: Bill Lo

Title

Company | Sunmeadows, LLC

Address | 27127 Calle Arroyo, Suite 1910 San Juan Capistrano, CA 92675

Email | bl@billloconsulting.com

Telephone # | 949 836-2296

Signature

]
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Preparer’s Certification

Project Data
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Number(s): Grading Permit Number(s):
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Number(s): TTM 19983 Building Permit Number(s):

CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract):

“The selection, sizing and design of stormwater treatment and other stormwater quality and quantity control
measures in this plan were prepared under my oversight and meet the requirements of Regional Water Quality

Control Board Order No. R8-2010-0036.”

Engineer: James R. Bolton PE Stamp Below

Title | Project Manager

Company | K & A Engineering, Inc.

Address | 357 N. Sheridan St, 117 Corona, CA 92880

Email | JamesB@kaengineering.com

Telephone # | 951 279-1800

Signature

Date
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Section 1

Discretionary Permit(s)

Form 1-1 Project Information

Project Name

Roquet Ranch — TTM 19983

Project Owner Contact Name:

Sunmeadows, LLC — Bill Lo

Mailing
Address:

27127 Calle Arroyo, Suite 1910

San Juan Capistrano, CA 92675

E-mail 949 218-6023
Address:

bl@billloconsulting.com Telephone:

Permit/Application Number(s):

Tract/Parcel Map

TTM 19983
Number(s):

Additional Information/

Comments:

The proposed project is within Santa Ana River, Reach 4

Description of Project:

Project located at La Loma Hills, west of La Cadena Drive, east of Santa Ana
River and north of County of Riverside boundary in City of Colton. The
project bounded on the south by residential development and the
Riverside/San Bernardino County Line, on the west by the Santa Ana River,
on the north by vacant land, and on the east by residential developments
and La Cadena Drive.

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

There is NO Preliminary WQMP.

With the City of Colton being a co-permitee of the San Bernardino County
MS4 permit, Low Impact Development water quality design principles were
required to be designed into the project for retention/infiltration of daily
nuisance flows and 85" percentile storm event after the project is
constructed and homes are occupied.

This project will address Site Design Hydrologic Source Control BMP and on-
site LID BMPs as much as practical, such as Impervious Area Dispersion
BMP, On-lot Infiltration BMPs, and Street Trees. The project also provide
modified bio-retention/infiltration basins to intercept full Design Capture
Volume from proposed development. Pre-treatment BMPs will be added at
immediate upstream of the on-site modified bio-retention/infiltration
basins.
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Section 2

2.1 Project Information

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

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

described herein.

Project Description

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

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

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

Form 2.1-1 Description of Proposed Project

1
Development Category (Select all that apply):

D Significant re-development
involving the addition or
replacement of 5,000 ft* or
more of impervious surface on
an already developed site

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

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

I:IRestaurants (with SIC
code 5812} where the land
area of development is
5,000 ft? or more

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

25 percent or more

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

2

|:| Parking lots of 5,000 ft
or more exposed to storm
water

|:| Retail gasoline outlets
that are either 5,000 ft° or
more, or have a projected

average daily traffic of 100
or more vehicles per day

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

jurisdiction on specific requirements.

2
Project Area (ft2):

Approx. 335 Ac

3
Number of Dwelling Units:

900 +/-

4
SIC Code:

5
Is Project going to be phased? Yes [_] No[X] ifyes, ensure that the WQMP evaluates each phase as a distinct DA, requiring LID

BMPs to address runoff at time of completion.

6
Does Project include roads? Yes & No |:| If yes, ensure that applicable requirements for transportation projects are addressed (see

Appendix A of TGD for WQMP)
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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;

The proposed TTM 19983 project is residential development project with school site, neighborhood
commercial, park and open spaces.

The proposed project is within Santa Ana River Reach 4. The project gross acreage is approximately 335
acres.

A Master Homeowner Association (HOA) will be formed for Roquet Ranch development. The HOAs or other
designated entity will be responsible for the inspection and maintenance of structural BMPs.

The property ownership/management has not yet been finalized, as it will be in the next future. There will
be a setup that will maintain the private streets and drainage systems.

SUNMEADOWS, LLC

27127 Calle Arroyo, Suite 1910
San Juan Capistrano, CA 92675
(949) 836-2296
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2.3 Potential Stormwater Pollutants

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

Form 2.3-1 Pollutants of Concern

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

Pathogens (Bacterial / Virus) EX N[

Nutrients - Phosphorous EX N[]

Nutrients - Nitrogen E |Z| N |:|

Noxious Aquatic Plants EN N[]

Sediment EX N[] Total suspended solids

Metals E |Z| N D Aluminum, Cadnium, Copper, Lead, Zinc and Nickel

Oil and Grease EX N[ Hydrocarbons, Polycyclic Aromatic Hydrocarbons

Trash/Debris EX N[]

Pesticides / Herbicides EX N[]

Organic Compounds EDJ N[]

Other: e[] N[]

Other: E[] N[]

Other: EL] N[]

Other: e N[]

Other: e N[]
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2.4 Water Quality Credits

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

Form 2.4-1 Water Quality Credits

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

[[] redevelopment projects that | Higher density [T Mixed use development, [IBrownfield
reduce the overall impervious development projects {combination of residential, redevelopment
footprint of the project site. [_Jvertical density [20%] | commercial, industrial, office, (redevelop real property

[Credit = % impervious reduced] | [X]7 units/ acre [5%] institutional, or other land uses complicated by presence
which incorporate design principles or potential of hazardous

that demonstrate environmental contaminants) [25%)]
benefits not realized through single
use projects) [20%]

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

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

Description of Water Quality
Credit Eligibility (if applicable)

This project is within Santa Ana River, Reach 4
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Section 3  Site and Watershed Description

Describe the project site conditions that will facilitate the selection of BMP through an analysis of the physical
conditions and limitations of the site and its receiving waters. Identify distinct drainage areas (DA) that collect
flow from a portion of the site and describe how runoff from each DA (and sub-watershed DMAs) is conveyed
to the site outlet(s). Refer to Section 3.2 in the TGD for WQMP. The form below is provided as an example.
Then complete Forms 3.2 and 3.3 for each DA on the project site. If the project has more than one
drainage area for stormwater management, then complete additional versions of

these forms for each DA / outlet.

Form 3-1 Site Location and Hydrologic Features

Site coordinates take GPS
measurement at approximate Latitude 34.025632 Longitude -117.347803
center of site

Thomas Bros Map page

1
San Bernardino County climatic region: X valley [] Mountain

Does the site have more than one drainage area (DA): Yesf<X] 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 DMASs 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

Outlet 1 Outlet 2
4

DA1DMAB

DA1DMAC

Example only — modify for project specific WQMP using additional form

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

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

DA1DMA Ato Outlet 1 | See below:

DA1 DMA B to Outlet 1

DA2 to Outlet 2
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FORM 3-1:

DMA A—1

'

DMA A-7

DMA A-3

OMA A-8

DMA A—4

DMA A-2

DMA A-5

'

DMA A—9

'

DMA A-10

DMA A-6

MOD. BIO-RETENTION BASIN

—

'

OUTLET 1

FORM 3-1:

OMA A-12

DMA A—IJ+DMA A-14

OMA A—15

'

MOD. BIO—RETENTION BASIN
DMA A-16

i

QUTLET 2
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FORM 3-1:

OMA B-1

#

DMA B-2

OMA B—3

l“

MOD. BIO-RETENTION BASIN

DMA i—4
OUTLET 3
FORM 3-1:
DMA C-1
FORM 3-1:
|
OMA D—1 DMA C-2

'

'

MOD. BIO-RETENTION BASIN
OMA D-2

MOD. BIO-RETENTION BASIN
DMA C-3

J

OUTLET 5

'

OUTLET 4
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FORM 3-1:

OMA F-1

l& DMA F-2

OMA F-3

'

MOD. BIO—-RETENTION BASIN
DMA f-4

#

OUTLET 6

FORM 3-1:

DMA G—6

'

OMA G-7

!

MOD. BIO-RETENTION BASIN
OMA G-8

'

OUTLET 7
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1

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

DMA A DMAB DMAC DMAD

1
DMA drainage area {ft’) See below: See below: N/A

Existing site impervious area (ft)

3
Antecedent moisture condition For desert

areas, use

hitp://www.sheounty.qov/dpw/floodcontrol/pdf/2

0100412 map.pd

q
Hydrologic soil group Refer to Watershed

Mapping Tool -
http://permitrack.sbcounty.gov/wo,

5
Longest flowpath tength (ft)

6
Longest flowpath slope (ft/ft)

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

8

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

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

DMAE DMAF DMAG

1
DMA drainage area (ft}) N/A

Existing site impervious area {ft%)

Antecedent moisture condition For desert

areas, use

http:/fwww.sbcounty.gov/dpw/floodcontrol/pdf/2
0100412 map.pd,

4
Hydrologic soil group Refer to Watershed

Mapping Tool —
http://permitrack.sbcounty.qov/wop/

5
Longest flowpath length (ft)

6
Longest flowpath slope (ft/ft)

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

8
Pre-developed pervious area condition:

Based on the extent of wet season vegetated cover
good >75%; Fair 50-75%,; Poor <50% Attach photos
of site to support rating
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The Roquet Ranch — TTM 19983 projects comprises approximately 335 acres and is located at La Loma Hills,
west of La Cadena Drive, east of Santa Ana River and north of County of Riverside boundary in City of Colton,
California. The majority of the site is currently vacant with an overhead electric power transmission line that
generally bisects the property, trending southeast in the northern portion of the property and north-south
in the central portion of the site. Along the southern boundary of the site, the transmission line turns to the
east and exits the site at the eastern boundary.

Numerous dirt access roads and trails cross the site. Numerous dirt access roads and trails cross the site.
There are a few piles of stockpiled material as well as debris and trash in the central portion of the site.
Various equipment and stockpiles of asphalt grindings associated with Roquet Paving operations were
observed in the southeastern portion of the site.

Plant growth currently consists of an assortment of native grasses and brush, with very heavy vegetation in
some areas, as well as a few mature trees occurring in the southwestern portion of the site. The steeper
hillside areas of the site have little to no vegetation due to the rock outcrops. Some of the gently sloping low
lying areas appear to have been recently disked.

There are two (2) watersheds drainage areas in this study, Drainage Area A drains to Highgrove Channel
along the southern boundary of the project side. Drainage Area B drains to northwest toward Santa Ana
River.

The first watershed Drainage Area A is approximately 184 acres, consists of several streams (sub-drainage
areas AA through Al) tributary to the majority of the project site except the northern portion. Drainage Area
A is tributary to existing Highgrove Channel along the south side of the project boundary.

The second watershed Drainage Area B is approximately 157 acres, tributary to the northern portion of the
project site. Drainage Area B is tributary to Santa Ana River.
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Aerial Picture Current
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Form 3-3 Watershed Description for Drainage Area

The Receiving Waters for the project site are Santa Ana River

Reach 4, Prado Dam and Pacific Ocean.
Receiving waters

The Regional Water Quality Santa Ana River Reach 4, Prado
Dam mitigate the HCOC aspect of the this development,
therefore this project is NOT potentially susceptible to
hydromodification impacts, and hydromodification does not
need to be considered further.

Refer to Watershed Mapping Tool -

http://permitrack.sbcounty.qov/woap/

See ‘Drainage Facilities” link at this website

Applicable TMDLs TMDLs established for Santa Ana River, Reach 4 is Pathogens
Refer to Local implementation Plan from unknown non-point sources

303(d) listed impairrﬁents

Refer to Local Implementation Plan and Watershed
Mapping Tool -

http://permitrack.sbcounty.gov/wap/ and State

Water Resources Control Board website —
http://www.waterboards.ca.qov/santaana/water iss
ues/programs/tmdl/index.shtml

Pathogens

Environmentally Sensitive Areas (ESA) . .
There are no Environmentally Sensitive and Special Biological

Refer to Watershed Mapping Tool — . . ) . .
d Significant Areas designations adjacent to the project.

http://permitrack.sbcounty.gov/wap/

Unlined Downstream Water Bodies
Refer to Watershed Mapping Tool — Prado Dam

http://permitrack.sbcounty.qov/wap/

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

&No

| D Yes Attach verification of regional BMP evaluation criteria in WAP

Hydrologic Conditions of Concern

|
i * More Effective than On-site LID

* Remaining Capacity for Project DCV
Watershed—based BMP included in a RWQCB

» Upstream of any Water of the US
approved WAP P f any f

* Operational at Project Completion

* Long-Term Maintenance Plan
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2010 Integrated Report (Clean Water Act Section 303(d) List / 305(b) Report) — Statewide

2010 Integrated Report m 303(d) List Admin. Record Data Download Past Reports Contact Us

2010 INTEGRATED REPORT — ALL ASSESSED WATERS

Zoom to county: Zoom to Regional Board:
San Bernardino liw? 14l | v Map Hefp
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Zoom to water body: (Filter All) m— ——
" {w ! Fiterlistby: v ' Resetlist Santa Ana River., Reach 4 Close
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r—
-+ Change basemap v Listing Decision
Report Link
— Pollutants Potential Sources
Schedule
Comiments
List on 303(d) list
(TMDL required fist}
20514
Pathogens néa
Est TMOL
completion: 2018
| Santa Ana River, Reach 4
Water body type: River & Stream
Assessed area: 14 miles
.j Integrated Report category. S
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- State Water Resources Contral Bo. -
. n
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- pil“'lgg_ 2ns
Dairies 26 Miles 1994 58 2007

+ Pathogens
River & 80127000 / Nonpoint Source 14 Miles 1994 5A 2019

8 SanwAng River Beachd Stream 18070203
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Section4 Best Management Practices (BMP)

4.1 Source Control BMP

4.1.1 Pollution Prevention

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

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

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

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

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

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

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

Form 4.1-3 Preventative LID 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
Minimize impervious areas: Yes [X] No []

Explanation: The proposed project includes over 10 ac. of park and landscape open spaces. City of Colton street design
guidelines were utilized in order to determine the min. pavement width for streets, sidewalks and min. width for driveways
Maximize natural infiltration capacity: Yes [ No [_]

Explanation: In order to encourage evapotranspiration of storm water runoff, the proposed project incorporates bio-retention
depressed landscape areas which provide ponding areas and promote infiltration/evapotranspiration as well.

Preserve existing drainage patterns and time of concentration: Yes X no [

Explanation: The drainage system is following the existing drainage patterns as much as practical.

Disconnect impervious areas: Yes [X] No [_]
Explanation: Downspout disconnect, Parkway landscape, Parks and Open spaces

Protect existing vegetation and sensitive areas: Yes [X] No []
Explanation: Proposed open spaces

Re-vegetate disturbed areas: Yes [X] No [ ]
Explanation: Proposed landscape, open space and local park

Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes [X] No [ ]

Explanation: In order to encourage evapotranspiration of storm water runoff, the proposed project incorporates bio-retention
depressed landscape which provide ponding areas and promote infiltration/evapotranspiration as well.

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

Explanation: Yes, in proposed landscape areas and park. Encourage the builder to provide vegetated swales as part of the home
owner landscape

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

Explanation: Yes, in proposed landscape areas and park.




Water Quality Management Plan (WQMP)

4.2 Project Performance Criteria

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

DA / outlet.

Methods applied in the following forms include:

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

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

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

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

2 3
Project area DA 1 (ftz): Imperviousness after applying preventative Runoff Coefficient (Rc):
See below: site design practices (Imp%): R = 0.858(imp%)">-0.78(Imp%)"*+0.774(Imp%)+0.04

4
Determine 1-hour rainfall depth for a 2-year return period Py.1p, (in): 0.54 http://hdsc.nws.noao.qov/hdsc/pfds/sa/sca_pfds.htrml

5
Compute Ps, Mean 6-hr Precipitation {(inches): 0.79
Pg = Item 4 *C,, where C, is a function of site climatic region specified in Form 3-1 ltem 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)

Drawdown Rate
Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 24-hrs |:]
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times A8-hrs E
reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also
reduced.

7
Compute design capture volume, DCV (ft’):

DCV =1/12 * [item 1* item 3 *Item 5 * C;], where C, is a function of drawdown rate (24-hr = 1.582; 48-hr = 1.963)
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 item 2




Water Quality Management Plan (WQMP)

Form 4.2-1:

Roquet Ranch — BMP AA1

City of Colton

San Bernardino Volume-Based BMP Design Calculations

Composite Runoff Coefficient

(Camp)

Drainage-Area

DMA-A-1 thru A-10

Acres (Ac) 38.41

% Impervious 60
= 0.6

Camp = 0.41

Ceup = 0.858i° - 0.78i* + 0.774i +

0.04
Regression Coefficient
Region Valley
Regression Coefficient 1.4807
Area-Averaged "6-hour Mean Storm Rainfall” (Pg)
2 Year, 1 Hour Isohyet 0.536
Pg = 0.793655
Ps = 2 Yr 1-hr * Regression
Coefficient
Maximized Detention Volume (Py)
Drawdown Time 48
Regression Constant (a) 1.963
Po (in inches) = 0.64

Design Capture Volume (Vo)

Po=a*Camp * P

Vo (A in acres) = 2.04
Vo = 88828
Vo = Po *A

Mix
Surfaces
Valley
Mountain
Desert
24 Hour
48 Hour
|
= Valley
Mountain
Desert
acre-
feet
cu-ft

1.4807
1.909
1.2371

1.582
1.963

0.2787
0.3614

0.325



Water Quality Management Plan (WQMP)
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Water Quality Management Plan (WQMP)

Form 4.2-1:

Roquet Ranch — BMP AA2
City of Colton

San Bernardino Volume-Based BMP Design Calculations

Composite Runoff Coefficient (Cgup)

Drainage-Area DMA-A-12 thru A-16
Acres (Ac) 22.88
% Impervious 60
i= 0.6
CBMP = 0.41
Cawp = 0.858i° - 0.78i* + 0.774i +
0.04
Regression Coefficient
Region Valley
Regression Coefficient 1.4807
Area-Averaged "6-hour Mean Storm Rainfall" (Pg)
2 Year, 1 Hour Isohyet 0.536
Ps = 0.7936552
Ps =2 Yr 1-hr * Regression
Coefficient
Maximized Detention Volume (Pg)
Drawdown Time 48
Regression Constant (a) 1.963
Py (in inches) = 0.64

Po=a™* Cgmp ™ Ps

Design Capture Volume (V,)

Vo (Ain acres) = 1.21
Vo = 52913
Vo=Pg*A

Mix
Surfaces
Valley
Mountain
Desert
24 Hour
48 Hour
i
= Valley
Mountain
Desert
acre-
feet
cu-ft

1.4807
1.909
1.2371

1.582
1.963

0.2787
0.3614

0.325
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Water Quality Management Plan (WQMP)
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Water Quality Management Plan (WQMP)

Form 4.2-1:

Roquet Ranch — BMP AB

City of Colton

San Bernardino Volume-Based BMP Design Calculations

Composite Runoff Coefficient (Cgup)

Drainage-Area

DMA-AB-1 thru AB-4

Acres (Ac) 23.45
% Impervious 60
i= 0.6
Camp = 0.41
Cawp = 0.858i° - 0.78i" + 0.774i +
0.04
Regression Coefficient
Region Valley
Regression Coefficient 1.4807
Area-Averaged "6-hour Mean Storm Rainfall" (Pg)
2 Year, 1 Hour Isohyet 0.536
Ps = 0.7936552
Ps =2 Yr 1-hr * Regression
Coefficient
Maximized Detention Volume (P,)
Drawdown Time 48
Regression Constant (a) 1.963
Py (in inches) = 0.64

Target Capture Volume (V)

Po=a"Cgup * Ps

Vo (A in acres) = 1.24
Vo = 54231
Vo - Po *A

Mix
Surfaces
Valley
Mountain
Desert
24 Hour
48 Hour
|
= Valley
Mountain
Desert
acre-
feet
cu-ft

1.4807
1.909
1.2371

1.582
1.963

0.2787
0.3614

0.325
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Water Quality Management Plan (WQMP)
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Water Quality Management Plan {WQMP)

Form 4.2-1:

Roquet Ranch — BMP AC

City of Colton
San Bernardino Volume-Based BMP Design Calculations

Composite Runoff Coefficient (Cgup)

Mix
Drainage-Area DMA-AC-1 thru AC-3 | Surfaces
Acres (Ac) 7.34
% Impervious 85
i= 0.85
CBMP = 0.66
Caup = 0.858i° - 0.78i" + 0.774i +
0.04
Regression Coefficient
Region Valley Valley
Regression Coefficient 1.4807 Mountain
Desert
Area-Averaged "6-hour Mean Storm Rainfall” (Ps)
2 Year, 1 Hour Isohyet 0.536 24 Hour
Pg = 0.793655 48 Hour
Ps =2 Yr 1-hr * Regression
Coefficient
Maximized Detention Volume (P,)
I
Drawdown Time 48 = Valley
Regression Constant (a) 1.963 Mountain
Py (in inches) = 1.03 Desert
Po=a " Cgup * Ps
Target Capture Volume (V,)
acre-
Vo (A in acres) = 0.63 | feet
Vo = 27449 | cu-ft

V0=P0*A

1.4807
1.909
1.2371

1.682
1.963

0.2787
0.3614

0.325
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Water Quality Management Plan (WQMP)
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Water Quality Management Plan (WQMP)

Form 4.2-1:

Roquet Ranch — BMP AD

City of Colton

San Bernardino Volume-Based BMP Design Calculations

Composite Runoff Coefficient (Cgup)

Drainage-Area DMA-AD1
Acres (Ac) 2.24

% Impervious 70
i = 0.7

CBMp = 0.49

Cawp = 0.858i° - 0.78i* + 0.774i +

0.04
Regression Coefficient
Region Valley
Regression Coefficient 1.4807
Area-Averaged "6-hour Mean Storm Rainfall" (Pg)
2 Year, 1 Hour Isohyet 0.536
Pg = 0.793655
Ps =2 Yr 1-hr * Regression
Coefficient
Maximized Detention Volume (P,)
Drawdown Time 48
Regression Constant (a) 1.963
P, (in inches) = 0.77

Target Capture Volume (V)

Po=a"* Cawe " Pe

Vp (A in acres) = 0.14
Vp = 6257
Vo = Po *A

Mix
Surfaces
Valley
Mountain
Desert
24 Hour
48 Hour
I
= Valley
Mountain
Desert
acre-
feet
cu-ft

1.4807
1.909
1.2371

1.682
1.963

0.2787
0.3614

0.325
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Water Quality Management Plan (WQMP)
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Water Quality Management Plan (WQMP)

Form 4.2-1:

Roquet Ranch — BMP AF
City of Colton

San Bernardino Volume-Based BMP Design Calculations

Composite Runoff Coefficient (Cgup)

Drainage-Area DMA-AF-1 thru AF-4
Acres (Ac) 20.41
% Impervious 70
i= 0.7
CBMP = 0.49
Cewp = 0.858i° - 0.78i* + 0.774i +
0.04
Regression Coefficient
Region Valley
Regression Coefficient 1.4807
Area-Averaged "6-hour Mean Storm Rainfall" (Pg)
2 Year, 1 Hour Isohyet 0.536
Pe = 0.793655
Ps = 2 Yr 1-hr * Regression
Coefficient
Maximized Detention Volume (Pg)
Drawdown Time 48
Regression Constant (a) 1.963
P, (in inches) = 0.77

Po=2a* Cgwp * Ps

Target Capture Volume (V,)

Vo (A in acres) = 1.31
Vo = 57008
Vo = Po *A

Mix

Surfaces
Valley
Mountain
Desert
24 Hour
48 Hour

= Valley

Mountain
Desert

acre-

feet

cu-ft

1.4807
1.909
1.2371

1.682
1.963

0.2787
0.3614

0.325
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Water Quality Management Plan (WQMP)
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Water Quality Management Plan (WQMP)

Form 4.2-1:

Roquet Ranch — BMP AG
City of Colton

San Bernardino Volume-Based BMP Design Calculations

Composite Runoff Coefficient (Cgup)

Drainage-Area DMA-AG-6 thru AG-8
Acres (Ac) 12.23
% Impervious 55
i= 0.55
CBMp = 0.37
Ceup = 0.858i° - 0.78i° + 0.774i +
0.04
Regression Coefficient
Region Valley
Regression Coefficient 1.4807
Area-Averaged "6-hour Mean Storm Rainfall" (Pg)
2 Year, 1 Hour Isohyet 0.536
Pg = 0.793655
Ps =2 Yr 1-hr * Regression
Coefficient
Maximized Detention Volume (P,)
Drawdown Time 48
Regression Constant (a) 1.963
P, (in inches) = 0.58

Po=a" Cawp " Ps

Target Capture Volume (Vo)

Vo (Ain acres) = 0.59
Vo= 25764
Vo = Po *A

Mix
Surfaces
Valley
Mountain
Desert
24 Hour
48 Hour
!
= Valley
Mountain
Desert
acre-
feet
cu-ft

1.4807
1.809
1.2371

1.582
1.963

0.2787
0.3614

0.325
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Water Quality Management Plan (WQMP)

Form 4.2-2 Summary of HCOC Assessment (DA 1)

Does project have the potential to cause or contribute to an HCOC in a downstream channel: Yes [ ] No [X

Go to: http://permitrack.sbcounty.gov/wap/

If “Yes”, then complete HCOC assessment of site hydrology for 2yr storm event using Forms 4.2-3 through 4.2-5 and insert results below

(Forms 4.2-3 through 4.2-5 may be replaced by computer software analysis based on the San Bernardino County Hydrology Manual)

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

Condition

Runoff Volume (fta)

Time of Concentration {min)

Peak Runoff (cfs)

Pre-developed

1
N/A

Form 4.2-3 Item 12

2

Form 4.2-4 Item 13

3

Form 4.2-5 item 10

Post-developed

semssmsEEERRRRER Ry

Difference

4
N/A

Form 4.2-3 Item 13

7
N/A

Item 4 —Item 1

5

Form 4.2-4 item 14

EEEssEEsSEAs s SSEEsISS S NS R

8

Item 2 ~Item 5

6

Form 4.2-5 Item 14

RN RSN RS

9

Item 6 - ltem 3

Difference

(as % of pre-developed)

10
%

Item 7 / Item 1

11
%

item 8/ item 2

12
%

Item 9/ Item 3
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Water Quality Management Plan (WQMP)

Form 4.2-3 HCOC Assessment for Runoff Volume (DA 1)

Weighted Curve Number
Determination for: DMA A DMA B DMAD DMAE DMA F DMA G
Pre-developed DA

1a Land Cover type N/A

2a Hydrologic Soil Group (HSG)

3a DMA Area, ft2 sum of areas of
DMA should equal area of DA

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

Weighted Curve Number
Determination for:
Post-developed DA

1b Land Cover type

2b Hydrologic Soil Group (HSG)

3b DMA Area, ft2 sum of areas of
DMA should equal area of DA

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

7 Pre-developed soil storage capacity, S (in): 9 Initial abstraction, I, (in):

5 Pre-Developed area-weighted CN: S=(1000/Item 5) - 10 l=0.2 * ftem 7

8 Post-developed soil storage capacity, S (in): 10 Initial abstraction, I, (in):

6 Post-Developed area-weighted CN:
P g S=(1000/item 6) - 10 1,=02*Item 8

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

12 Pre-developed Volume (ft3):
Vpre =(1/ 12) * (Item sum of item 3) * [(Item 11 —Item 9)72 / ((item 11 — Item 9 + item 7)

13 Post-developed Volume {ft?):
Vore =(1/ 12) * (Item sum of item 3) * [(Item 11 — Item 10)2 / ((Item 11 — Item 10 + item 8}

14 Volume Reduction needed to meet HCOC Requirement, (ft%):
Vicoe = (Item 13 * 0.95) — Item 12
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Water Quality Management Plan (WQMP)

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

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

form below)

Pre-developed DA1 Post-developed DA1
Use additional forms if there are more than 4 DMA Use additional forms if there are more than 4 DMA

DMA A DMA B DMAC DMAD DMA A DMAB DMAC DMAD

Variables

1
Length of flowpath (ft) Use Form 3-2 e

item 5 for pre-developed condition

2
Change in elevation (ft)

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

Land cover

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

6
Length of conveyance from DMA

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

: pi
Cross-sectional area of channel {ft)

8
Wetted perimeter of channel (ft)

Manning’s roughness of channel (n)

0
Channel flow velocity (ft/sec)

Vs = (1.49 / Item 9) * (item 7/item 8)
* (item 3)"*°

40.67

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

12
Total time of concentration (min)

T.=Item5 +item 11

3
Pre-developed time of concentration (min): Minimum of Item 12 pre-developed DMA

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

15
Additional time of concentration needed to meet HCOC requirement (min): Tencoc = (Item 13 * 0.95) — Item 14
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Water Quality Management Plan (WQMP)

Form 4.2-5 HCOC Assessment for Peak Runoff (DA 1)

Compute peak runoff for pre- and post-developed conditions

Variables

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

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

DMA A

DMAB

DMAC | DMAA | DMAB | DMAC

1
Rainfall Intensity for storm duration equal to time of concentration
lpeak = 10MLOG Form 4.2-1 Item 4 - 0.6 LOG Form 4.2-4 jtem 5 /60)

N/A

2
Drainage Area of each DMA (Acres)

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

3
Ratio of pervious area to total area

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

Pervious area infiltration rate (in/hr)

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

for waQmp

S
Maximum loss rate (in/hr)
Fn=ltem3*ltem4

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

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

7
Time of concentration adjustment factor for other DMA to

site discharge point

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

DMA A

DMA B

DMAC

n/a

8 Pre-developed Q, at T, for DMA A:

Qp = Item 6pmaa + [Item Gppmag * (Item 1ppaa - Item
Somas)/(Item Ipyas - Item Spmas)* Item Zpmans] +
[Item 6pmac * (Item Ippan - Item Sppac)/(Item Lopac -
tem Spmac)™ Item Zomaassl

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

Qp = Item 6pmag + [Item bppan * (Item Lppag - item
Somas)/(Item 1pman - 1tem Spuas)® Iltem 7pwmasn] +
[ttem 6pmac * (Item 1pyas - Item Somac)/(Item 1opac -
item Sppmac)* Item Zomassa]

0
Pre-developed Q, at T, for DMA C:
Qp = Item 6pmac + [Item Gpmaa * (Item Lpypac - Item
Somaa)/(item Ipmaa - Item Sppan)* ttem Zpmacs] +
[item 6pmas * (item Lppmac - Item Sppas)/(Item Lpmas
- Item Sppmas)™ Item 7pmacs2]

0
Peak runoff from pre-developed condition confluence analysis (cfs):

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

1
Post-developed Q, at T, for DMA A:

Same as Item 8 for post-developed values

2
Post-developed Q; at T, for DMA B:

Same as Item 9 for post-developed values

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

Same as item 10 for post-developed
values

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

needed)

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

5
Peak runoff reduction needed to meet HCOC Requirement (cfs):

Qp-teoc = (Item 14 * 0.95) — Item 10
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Water Quality Management Plan (WQMP)

HCOC ExemptAress ———— N~

None Exempt | F
HCOC Exempt [ G
B A HO1
R HO2
e HO2A
E HO2B

HO3
HO4
HO5
HO6
HO7
HO8

HO9 Il
H10 IV
H11 IX
H12 &y
| U
I v

VI
VII
VIII

X
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Water Quality Management Plan (WQMP)

Summary of HCOC Exempted Area

HCOC Exemption reasoning

1 2 3
Area
A X
B X
C
E X
F
G X
HO1 X X
HO2 X X
HO2A X X
HO2B X
HO3 X
HO4 x X
HOS X
HO6 X
HO7 X
HO8 X X
HO9 X
H10 X X
H11 X X
H12 X
J X
U X
W X
| X
tl X
il
v X
Vv X*
Vi
VI
Vil X
IX
X X
Xl X

*Detention/Conservation Basin
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Water Quality Management Plan (WQMP)

Hydromodification

A.1 Hydrologic Conditions of Concern (HCOC) Analysis
HCOC Exemption:

1. Sump Condition: All downstream conveyance channel to an adequate sump (for
example, Prado Dam, Santa Ana River, or other Lake, Reservoir or naturally erosion
resistant feature) that will receive runoff from the project are engineered and regularly
maintained to ensure design flow capacity; no sensitive stream habitat areas will be
adversely affected; or are not identified on the Co-Permittees Hydromodification
Sensitivity Maps.

Therefore, this project is not potentially susceptible to hydromodification impacts,
an HCOC does not exist and hydromodification does not need to be considered
further.
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Water Quality Management Plan {(WQMP)

4.3 Project Conformance Analysis

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

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

» Harvested and Use (Form 4.3-4) or

= Biotreatment (Form 4.3-5).

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

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

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

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

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

! Would infiltration BMP pose significant risk for groundwater related concerns? Yes [ ] No[X]
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):
The location is less than 50 feet away from slopes steeper than 15 percent
The location is less than eight feet from building foundations or an alternative setback.
A study certified by a geotechnical professional or an available watershed study determines that stormwater infiltration
would result in significantly increased risks of geotechnical hazards.

If Yes, Provide basis: (attach)

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

If Yes, Provide basis: (attach)

*1s 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? Yes [ No [X

If Yes, Provide basis: (attach)

*1s 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)? Yes X] No []

If Yes, Provide basis: (attach)

® Would on-site infiltration or reduction of runoff over pre-developed conditions be partially or fully inconsistent with watershed
management strategies as defined in the WAP, or impair beneficial uses? Yes I No X
See Section 3.5 of the TGD for WQMP and WAP

If Yes, Provide basis: (attach)

? Any answer from Item 1 through Item 3 is “Yes”: Yes X] No []
if yes, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Harvest and Use BMP. If no, then proceed to Iitem 8
below.

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

® All answers to Item 1 through Item 6 are “No”:
Infiltration of the full DCV is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP.
Proceed to Form 4.3-2, Hydrologic Source Control BMP.
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Water Quality Management Plan (WQMP)

Select and Evaluate Runoff Capture in
Hydrologic Source Control BMPs

——1Ibb e
. Fulfiled? " 1®S

o ——

“Onsite Retention/Infftration is infeasiblé=>

No
Select and Evaluate Runoff Capture in .__..-»-“"'"'v_“.LID DCV“‘M"“H-A-.._“
Yes Infltration BMPs > Fulfiled? __— "o
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Select and Evaluate Runoff Capture in
Volume Based Biotreatment BMPs
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Select and Evaluate Runoff Capture in
Flow Based Biotreatment BMPs
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Develop an Alternative Compliance Plan
for Remaining LID DCV (Section €)

Incorporate On-site LID BMPs into Final
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On-site LID BMP Selection and Evaluation Flowchart
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Water Quality Management Plan (WQMP)

Jim,

We completed the infiltration testing and the results are not very good. Much of the site is
underlain by granitic bedrock that does not perc well (Infiltration rate of 0.1 in/hr). Of the 5
locations tested, only one provided acceptable results (WP-5, 4 in/hr), but our borings
showed that granitic bedrock is only 5 feet or so below our test elevation and thus while it
tested okay, it may not infiltrate well once larger quantities of water are involved. County
guidelines state that if an impermeable layer is present at shallow depth below the
infiltration facility, we should consider this and reduce the design infiltration rate. So
depending on the volume of water to be infiltrated in this area, this value may be reduced

The area of WP3 is underlain by uncontrolled artificial fill. To conduct these test we drilled
through the fill to bedrock. We attempted to test on the bedrock, but the hole caved. The
bedrock did not infiltrate well. The artificial fill will need to be completely removed and
replaced as compacted fill during construction.

The results are summarized on the attached (see the far right column on each sheet for
the infiltration rate). The test locations are shown on the map.

Let me know if you have questions.

Thanks

Phil

Philip A. Buchiarelli

Principal Geologist

10532 Acacia Street, Suite B6
Rancho Cucamonga, CA 91730
951-907-6872 Cell
909-527-8778 Direct

Leighton

Solutions You Can Build On

See Infiltration test result in the end of this report
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Water Quality Management Plan (WQMP)

4.3.1 Site Design Hydrologic Source Control BMP

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

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

1
Impl tati fl ious Area Di ion BMP (i.e.
mplementation of Impervious Area Dispersion (i.e DA DMA

routing runoff from impervious to pervious areas), excluding | pa DMA DA DMA BMP Type
impervious areas planned for routing to on-lot infiltration BMP Type BMP Type (Use additional forms
BMP: Yes[ ] No[X] Ifyes, complete Items 2-5; If no, for more BMPs)
proceed to Iltem 6

Total impervious area draining to pervious area (ft)

3
Ratio of pervious area receiving runoff to impervious area

Retention volume achieved from impervious area

dispersion (ft®) V= Item2 * item 3 * (0.5/12), assuming retention
of 0.5 inches of runoff

5
Sum of retention volume achieved from impervious area dispersion (fta): Vietention =SUm of Item 4 for all BMPs

6
Implementation of Localized On-lot Infiltration BMPs (e.g. DA DMA
DA DMA DA DMA BMP Type
BMP Type BMP Type (Use additional forms
for more BMPs)

on-lot rain gardens): Yes ] No[X] Ifyes, complete items 7-
13 for aggregate of all on-lot infiltration BMP in each DA; If no,
proceed to Item 14

7
Ponding surface area (ftz)

8
Ponding depth (ft)

Surface area of amended soil/gravel (ftz)

10
Average depth of amended soil/gravel {ft)

1
Average porosity of amended soil/gravel

2
Retention volume achieved from on-lot infiltration (fta)
Vietention = (Item 7 *item 8) + (Iltem 9 * Item 10 * Item 11)

3
Runoff volume retention from on-lot infiltration (f'ts): Vietention =SUm of item 12 for all BMPs
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Water Quality Management Plan (WQMP)

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

4I I tation of t iration BMP PA DMA
mplementation of evapotranspiration (green, DA DMA DA DMA BMP Type

brown, or blue roofs): Yes [_] No [X] BMP Type BMP Type (Use additional forms
If yes, complete Items 15-20. If no, proceed to Item 21 for more BMPs)

5
Rooftop area planned for ET BMP (ft)

6
Average wet season ET demand (in/day)

Use local values, typical ~ 0.1

7
Daily ET demand (ft*/day)
Item 15 * (Item 16 / 12)

18 .
Drawdown time (hrs)
Copy Item 6 in Form 4.2-1

9
Retention Volume (ft?)
Vietention = Item 17 * (Item 18 / 24)

0
Runoff volume retention from evapotranspiration BMPs (fta): Vyetention =Sum of Item 19 for all BMPs

D SR

1
Implementation of Street Trees: Yes [X] No [] DA DMA DA DMA BMP Type
BMP Type BMP Type (Use additional forms

If yes, complete Items 22-25. If no, proceed to item 26
for more BMPs)

2 Later at design phase
Number of Street Trees Enp

. " 2
Average canopy cover over impervious area (ft")

4
Runoff volume retention from street trees (ft?)

Vietention = Item 22 * jtem 23 * (0.05/12) assume runoff retention of
0.05 inches

5
Runoff volume retention from street tree BMPs (fta): Vietention = Sum of Item 24 for all BMPs

sessnspunan T T P T T PP T T

DA

6

Implementation of residential rain barrel/cisterns: Yes[ | | DA DMA DA DMA BMP Type
BMP Type BMP Type (Use additional forms
for more BMPs)

P T T T T P T L L Lo

No If yes, complete items 27-29; If no, proceed to Item 30

7
Number of rain barrels/cisterns

8
Runoff volume retention from rain barrels/cisterns (fta)
Vietention = Item 27 * 3

9
Runoff volume retention from residential rain barrels/Cisterns (ft3): Vietention =SUm of Item 28 for all BMPs

Total Retention Volume from Site Design Hydrologic Source Control BMPs: see attached Form 4.2-1 Sum of Items 5, 13,
20, 25 and 29
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Water Quality Management Plan (WQMP)

4.3.2 Infiltration BMPs

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

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

If implementation of infiltrations BMPs is feasible as determined using Form 4.3-1, then LID infiltration BMPs
shall be implemented to the MEP (section 4.1 of the TGD for WQMP).
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Water Quality Management Plan (WQMP)

Form 4.3-3 Infiltration LID BMP - including underground BMPs (DA 1)

1
Remaining LID DCV not met by site design HSC BMP (fta): full DCV to proposed BMP V..t = Form 4.2-1 Item 7 - Form 4.3-2 item 30

DA DMA
BMP Type Use columns to the right to compute runoff volume retention DA DMA DA DMA BMP Type

from proposed infiltration BMP (select BMP from Table 5-4 in TGD for

Wamp) - Use additional forms for more BMPs BMPSTypE BME Tiype (Use additional forms

for more BMPs)

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

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

3
Infiltration safety factor See TGD Section 5.4.2 and Appendix D

Design percolation rate (in/hr) Py, = Item 2 / item 3

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

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

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

8
Infiltrating surface area, SAgyp (ftz) the lesser of the area needed for

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

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

0
Amended soil porosity

1
Gravel depth, dpeqiq (ft) Only included in certain BMP types, see
Table 5-4 of the TGD for WQMP for BMP design details

2
Gravel porosity

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

Ly N R R R R R R R N R R R R R R R ]

4
Above Ground Retention Volume (fta) Vietention = Item 8 * [Item7 +
(item 9 * item 10) + (item 11 * item 12) + (item 13 * (item 4 / 12))]

5
Underground Retention Volume (f'ta) Volume determined using

manufacturer’s specifications and calculations

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

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

18
Is full LID DCV retained onsite with combination of hydrologic source control and LID retention/infiltration BMPs? Yes [_] No []
If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such that
the portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD for WQMP)
for the applicable category of development and repeat all above calculations.
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Water Quality Management Plan (WQMP)

4.3.3 Harvest and Use BMP

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

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

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

1
Remaining LID DCV not met by site design HSC or infiltration BMP (fta): full DCV to proposed BMP
Viunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 — Form 4.3-3 Item 16

DA DMA
BMP Type(s) Compute runoff volume retention from proposed DA DMA DA DMA BMP Type

harvest and use BMP (Select BMPs from Table 5-4 of the TGD for -
WQMP) - Use additional forms for more BMPs BMP Type BMP Type (Use additional forms
for more BMPs)

Describe cistern or runoff detention facility

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

cistern

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

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

6
Daily water demand (f’/day) item 4 * (item 5 / 12)

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

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

9
Total Retention Volume (fts) from Harvest and Use BMP Sum of item 8 for all harvest and use BMP included in plan
0
Is the full DCV retained with a combination of LID HSC, retention and infiltration, and harvest & use BMPs? Yes [ | No []

If yes, demonstrate conformance using Form 4.3-10. If no, then re-evaluate combinations of all LID BMP and optimize their implementation
such that the maximum portion of the DCV is retained on-site (using a single BMP type or combination of BMP types). If the full DCV cannot
be mitigated after this optimization process, proceed to Section 4.3.4.
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4.3.4 Biotreatment BMP

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

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

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

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

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

1
Remaining LID DCV not met by site design HSC,
List pollutants of concern Copy from Form 2.3-1.

infiltration, or harvest and use BMP for potential
POC are sediment and nutrients.

biotreatment (fta): see note on the right Form4.2-1
Item 7 - Form 4.3-2 Item 30~ Form 4.3-3 Item 16- Form 4.3-4
Item 9

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

{Select biotreatment BMP(s) X Bioretention with underdrain
necessary to ensure all pollutants of | [ ] planter box with underdrain [] Vegetated swale
concern are addressed through Unit D Constructed wetlands DVegetated filter strip

Operations and Processes, described EIW ded d . D p . bi
in Table 5-5 of the TGD for WQMP) I:I Det exttend ed de:entt.lon roprietary biotreatment
ry extended detention

3
Volume biotreated in volume based

biotreatment BMP (fta): full DCV to
proposed BMP Form 4.3-6 Item 15 +
Form 4.3-7 item 13

4 5
Compute remaining LID DCV with Remaining fraction of LID DCV for

implementation of volume based biotreatment | sizing flow based biotreatment BMP:
BMP (ft): Item 1 ftem 3 % item4 /ltem 1

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

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

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

Biotreatment BMP Type
(Bioretention w/underdrain, planter box w/underdrain, other
comparable BMP)

DAA DMA
BMP Type

DA B DMA
BMP Type

DA DMA
BMP Type

(Use additional forms
for more BMPs}

1
Pollutants addressed with BMP  List all pollutant of concern that

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

2
Amended soil infiltration rate Typical ~ 5.0

3
Amended soil infiltration safety factor Typical ~ 2.0

q
Amended soil design percolation rate (in/hr) Pyesiyn = Item 2 /
ftem 3

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

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

for reference to BMP design details

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

8
Amended soil surface area (ftz)

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

reference to BMP design details

0
Amended soil porosity, n

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

2
Gravel porosity, n

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

4
Biotreated Volume (fta) Viiotreated = Item 8 * [(item 7/2) + (ltem 9
* ftem 10) +(ltem 11 * Item 12) + (Item 13 * (Item 4 / 12))]

15
Total biotreated volume from bioretention and/or planter box with underdrains BMP:

Sum of Item 14 for all volume-based BMPs included in this form
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Form 4.3-7 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

DA DMA
BMP Type
{Use additional forms
for more BMPs)

Forebay

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 described in Table 5-5 of the TGD
for wQmP

2
Bottom width (ft)

3
Bottom length (ft)

4
Bottom area (ftz) Asorom = Item 2 * [tem 3

5
Side slope (ft/ft)

6
Depth of storage (ft)

7
Water surface area (ft?)
Asugoce =(Item 2 + (2 * item 5 * Item 6)) * (Item 3 + (2 * Item 5 * Item 6))

8

Storage volume (f‘t3) For BMP with a forebay, ensure fraction of
total storage is within ranges specified in BMP specific fact sheets, see
Table 5-6 of the TGD for WQMP for reference to BMP design details
V=item6/3 *[ltem 4 + Item 7 + (Item 4 * Item 7)70.5]

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

0
Outflow rate (cfs) Qame = (Item Bforevay + Item Buasin) / (Item 9 * 3600)

1
Duration of design storm event (hrs)

2
Biotreated Volume (fta)
Viiotreatea = (Item Bjorepay + Item 8Buasin) +( Item 10 * item 11 * 3600)

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

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

DA DMA

Vegetated swal tBI?t;jj: metn.t BMPtZype bl jet DA DMA PA bMA BMP Type
egetated swaie, vegetated jiiter strip, or other comparapie proprietary BMP Type BMP Type (USE additionalforms

BMP
for more BMPs)

For pre-
treatment:

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
Proposed

VortSentry HS

2
Flow depth for water quality treatment (ft)

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

3

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

Manning's roughness coefficient

5
Bottom width (ft)
by, = (Form 4.3-5 Item 6 * ltem 4} /(1.49 * item 2" * jtem 3"°%)

6

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

Cross sectional area (ft?)
A = (Item 5 * Item 2) + (Item 6 * Item 2")

8
Water quality flow velocity (ft/sec)
V= Form4.3-5item 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
Length of flow based BMP {(ft)
L=Item 8 * Item 9 * 60

1
Water surface area at water quality flow depth (f'tz)
SAtop = (ltem 5 + (2 * Item 2 * Item 6)) * Item 10
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4.3.5 Conformance Summary

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

Form 4.3-9 Conformance Summary and Alternative
Compliance Volume Estimate (DA 1)

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

2
On-site retention with site design hydrologic source control LID BMP (f'ta): full DCV to proposed BMP Copy Item 30 in
Form 4.3-2

3
On-site retention with LID infiltration BMP (fta): Copy Item 16 in Form 4.3-3

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

5
On-site biotreatment with volume based biotreatment BMP (ft3): Copy Item 3 in Form 4.3-5

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

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

e Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP: Yes [] No [X]
If yes, sum of Items 2, 3, and 4 is greater than item 1
Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that
address all pollutants of concern for the remaining LID DCV: Yes [_] No [X]
ifyes, 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
On-site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment for all
pollutants of concern for full LID DCV: Yes [X] No []
If yes, Form 4.3-1 Items 7 and 8 were both checked yes

8
If the LID DCV is not achieved by any of these means, then the project may be allowed to develop an alternative
compliance plan. Check box that describes the scenario which caused the need for alternative compliance:

o Combination of HSC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV
capture: [X]
Checked yes for Form 4.3-5 Item 7, Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so, apply water quality credits
and calculate volume for alternative compliance, Vg, = (Iltem 1 —Item 2 — Item 3 — Item 4 — Item 5) * (100 - Form 2.4-1 Item 2)%
An approved Watershed Action Plan {(WAP) demonstrates that water quality and hydrologic impacts of urbanization
are more effective when managed in at an off-site facility: [ ]
Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and
regional watershed
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4.3.6 Hydromodification Control BMP

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

Form 4.3-10 Hydromodification Control BMPs (DA 1)

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

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

1
Volume reduction needed for HCOC

performance criteria {ft%): N/A
(Form 4.2-2 item 4 * 0.95) - Form 4.2-2 item 1

Remaining volume for HCOC \;olume capture provided by incorporating additional on-site or off-site retention BMPs
(ft°): Existing downstream BMP may be used to demonstrate additional volume capture (if

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

volume capture (fta): item 1—
Item 2

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

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

: Is Form 4.2-2 Item 11 less than or equal to 5%: Yes [ ] No[]
If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below:
e Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional on-site or
off-site retention BMP [_]
BMP upstream of a waterbody segment with a potential HCOC may be used to demonstrate increased time of concentration through
hydrograph attenuation (if so, show that the hydraulic residence time provided in BMP for a 2-year storm event is equal or greater
than the addition time of concentration requirement in Form 4.2-4 Item 15)
e 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 [_]
e Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to
hydromodification, in a plan approved and signed by a licensed engineer in the State of California []

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

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

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

Describe an alternative compliance plan (if applicable) for projects not fully able to infiltrate, harvest and use,
or biotreat the DCV via on-site LID practices. A project proponent must develop an alternative compliance plan
to address the remainder of the LID DCV. Depending on project type some projects may qualify for water
quality credits that can be applied to reduce the DCV that must be treated prior to development of an
alternative compliance plan (see Form 2.4-1, Water Quality Credits). Form 4.3-9 Item 8 includes instructions on
how to apply water quality credits when computing the DCV that must be met through alternative compliance.
Alternative compliance plans may include one or more of the following elements:

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

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

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

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

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

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

Reponsible Inspection/ Maintenance Minimum Frequency of
Party(s) Activities Required Activities

Training and

. . . education program
Educational materials and training will be Prog

. must be provided
provided to property owners, tenants, staff

N1. Education
For Property

Owners,

within 1 month of
hire date and
annually thereafter.

Property members and contracted maintenance crews if
Owners/HOA any, including education materials and
restrictions to reduce pollutants from reaching

the storm drain system.

Tenants and

Occupants Materials are
included in the

Project WQMP.

The project will establish the following policies
prohibiting activities during operations:

- Prohibit discharge of fertilizer, pesticide, or
animal waste to street or storm drain.

- Prohibit blowing or sweeping of debris (leaf
Naz. Activity Property litter, grass clippings, litter, etc.) into street or Daily management
Restriction Owners/HOA storm drain. of Operation

- Require trash bin lid to be closed at all times.

- Prohibit discharge of paint or masonry waste to
street or storm drain.

- Prohibit vehicle maintenance or repair outdoors.

Quarterly, as
seasonal changes.

Property
Owners/HOA

The owner or HOA shall direct maintenance staff
to employ landscaping practices consistent with

N3. Common
Area
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Landscape
Management

the CASQA BMP SC-41 requirements for use of

fertilizer, pesticides, and City ordinances for water

conservation.

N4. BMP
Maintenance

Property
Owners/HOA

The following BMPs and practices shall be
employed and regularly maintained:

Site Design BMPs:
- SD-10 Site Design & Landscape Planning.
- SD-12 Efficient Irrigation.
- SD-13 Storm Drain Signage.
- SD-32 Trash Storage Areas.
Source Control BMPs:
- SC-10 Non-Stormwater Discharges.
- SC 41 Buildings & Grounds Maintenance.

- SC-44 Drainage System Maintenance.

Varies by BMP.

Nu. Common
Area Litter
Control

Property
Owners/HOA

The owner shall direct maintenance staff to
implement trash management and litter control
procedures in common areas aimed to reduce
pollution of drainage water.

Activities entail litter patrol, emptying of trash
receptacles, noting trash disposal violations and
reporting violation for investigation.

Daily / Weekly

Ni2.
Employee
Training

Property
Owners/HOA

The owner shall provide employee training for
protection of stormwater.

Employee training shall be provided within 30
days of employment and annually thereafter.
Training materials will entail review of WQMP
information and BMP fact sheets.

Upon initial
employment,

Annually thereafter

Ni4. Catch
Basin
Inspection

City of Colton

Catch basins shall be inspected, cleaned, and
maintained annually. Cleaning shall be
conducted prior to rainy season (October 1
through April 30). Drainage facilities include
catch basins / storm drain inlets.

Annually.
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Ni5. Street
Sweeping
Alleys and
Parking
spaces
around park.

Property
Owners/HOA

Street sweeping shall be conducted in alleys and
parking areas once each month. Waste shall be
disposed in trash receptacle which is emptied, at
minimum once a week. Public streets shall be
sweept by the City on a bi-weekly schedule.

Street sweeping: Bi-
weekly.

Litter removal:
Weekly.




Section6 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

= Sjte 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 connections

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 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 Supporting Documentation

= BMP Educational Materials
= Activity Restriction - C, C&R’s & Lease Agreements
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Get Latitude and Longitude
To make a search, use the name of a place, city, state or address, or click the location on the map to get lat long coordinates

™ X
v

e——————— ——— — ———

cofton, ca [ Fino | START DOWNLOAD

Add the country code for better results Ex London UK

Place Name

Latitude Longitude

3 steps to Fast Maps & Direclions
34.025632 -117.347803 1 Click Start Download

2 Free Access - No Sign up!

CEBEEE o oo 14 3 Get Free Diractions & Maps

@ onlinermapfinder”

s ér.-' ;v‘-n:ahurts.ca.m.almmctt ur Aandast U3 Gezioges] #.rvuy USDA FarrSecsice Fgersy vn-n_..a Terrasf Uve m
Lat Long GPS Coordinates Map Mouse Over Location
(34.025632, -117.347803) 34° 1" 32.2752" N (34.042988, -117.242403)

117° 20' 52.0908" W



DWELLING
uNIT
BANGE

TARGET

TARGET
ACRES  DWELUNG

DENSITY

o | Wl an 2
[CE N ) 340 D]
60

Eikd

PA1Z 15 £nnared 25 4 net 10 c1e schoot 8il0 with mec Lo dens Ty sesidenhial a5 1n alteenate use

W Pocket Park

# Water Qualily Basin 9 o @ Sanla Ana River Trail
44 HOA Recreation Facity '@ Water Tank

0 ss Pedesliion Linkage

- — SCE Fasamen!

I”w“*‘

* “«.furfﬂ'ﬁ

ROQUET RANCH SPECIFIC PLAN

. TAR AN, B
Sun Mcadows, LLC KA

FFRN b o 0

By |
LAND USE PLAN

B e

Land Use Map




NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY ESTIMATES: CA

DATA DESCRIPTION
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PF tabular PF graphical Supplementary information = Print Page
PDS-based precipitation frequency estimates with 90% confidence intervals (in inches)' |
| Average recurrence interval (years!
Duration |- Lo = (years) — —= —_— ]
] 1 2 5 10 ] 25 50 100 200 500 1000
5.mi 0.122 0.156 0.204 0247 0.313 0.368 0.430 0.499 0.603 0.806
MmN (g.102-0.149) || (0129-0.189) || (0169-0.249) || (0.203-2.304) || (0.248-0.398; || (0.286-0.479) || (0326-0.573) || (0.368-0.685) || (0.426-0.863) || (0.549-1.19)
10mi 0175 0.223 0.292 0.354 0.448 0528 0616 0.716 0.865 I 1.16
i || r0.146-0213) || (0.185-0271) || (0.242-0357) || (0291-D.436) || (0.355-0570; | (2.410-0.886) || (0.467-0.821) | (0.527-0.981) 10.610-1.24) || (0.787-1.71)
15-mi 0.212 0.270 0.354 0.429 0.542 0.638 0.745 0.865 1.05 1.40
UL (0.176-0.258} (0.224-0.328) |D 293 {1} 43!} (D 352-0 527| (D 430-0 5891 (0.495-0 830) (0.564-0 993) [(] 537-1 19} (D 738 1. 501 10.952-2.07)
I0.mi 0.310 0395 0517 0.627 0793 | 0,934 1.09 127 153 2.04
-min 10.256-0.377) || (0.326-0.480) || (2428-0.631) || (D.515-0774} || (0.629-1.01 || i0.725-121} [0,826-1.45) {0.932-1.74) (1.08-2,19) 11,39-3.03;
60.mi 0.421 0.536 | 0.703 0.852 1.08 1.27 1.48 1.72 208 278
s (1.350-0.512) || (0.445-0.652¢ || i0. 582-0.857) || 10.699-1.05) 10.854-1.37) || 10.985-1.65) || (1.12-1.97) 11.27-2.36) 1.47-2.97) [1.89-4,11)
2h 0.594 0.752 0‘9?0 1.16 142 1 83 ~1.86 | 210 245 2.80
Ll (0.494-0.722) (0.625-0.215; || 10.803-1.18; {0.999-1.42) i1.13- 181} (1.27-2.13} 11.41-2.48) (1.55-2.89] (1.73-3.51} (1.91-4.16)
Ih 0.726 0.916 | 1147 1.39 1.69 1.92 217 2.43 279 3os
a (0.504-0.882) || (0761-1.11) || 10.971-1.43; i114-1.71) i1.34-2,15) (1.49-2.50) [1.64-2.89) {1.79-3.33) 11.97-3.99) (2.10-4,56}
6h 0,983 1.24 1.58 1.85 223 252 281 ERE] 353 385 |
Al (0.817-1.19} (1.03-1.51 (1.30-1.92§ (1.52-2.28) §1.77-2.83; (1.96-3.27) 12.13-3.75) (2.29-4.27) (2.49-505) || (2.62-570) J
12.h 1.34 1.71 218 2.56 .08 348 3.87 4.28 4.83 ] 5.25 |
nllp | (1.42-1.63) (1.42-2.08) (1.80-2.66) (2.10-3.15) (2.44-3.92) [270-452) ‘ 2.84-517) (3.15-5.87) 3.41-681] || 13.58-7.79)
24h I 1.84 238 3.07 364 441 5.00 559 6.21 704 7568
Sl (1.63-2.12) (2.10-2.74) (2.71-3.55) (3.19-4.24) 13.73-5,31) {4.15-6.141 (4.53-7.04) (4.89-8.04} 15.33-0,49) (562-10.7)
24d 211 2.79 3.69 443 547 6.28 l 112 8.00 9.21 10.2
| ay || (187-243) 12.46-3.21) [325-4.26) 1388-517) 463658 1521-7.721 (5.77-8.96) (6.31-10.4) (6.97-12.4) 17.45-14.2)
| 3d | 2.25 3.00 4.02 4.88 6.08 7.04 8.05 912 | 10.6 18
ay 11.99-259) (2 65-3.46) (3.54-4,65) [4.27-5.68) 15.15733) 15.64-6,66) (6:52-10.1) {7.19-11.8} 8.03-14.3; (8.65-16.5]
44 242 3.24 4.37 I 531 6.64 771 8.82 10.0 1.7 13.0
ay 2. 14279l 12.87-3.74} 13.85-5.09) {4.85-6.19) 1563-6.001 | 164&94& I715-11.1} (7.89-13.0h 18.84-15.7} 19.52-18.2y
7.4d 281 175 5.02 | 6.08 1.56 | 873 9.95 11.2 130 144
-day 12.49-3.24) (3.32-4.33) 1443-580; || (532-7.09 1640-9.11 || (7.25-10.7) {B.06-12.5) 8.86-145) || (9.86-17.6} [10.6-20.1}
10.d n 4.14 5.51 ] 6.66 | 8.25 9.50 10.8 122 14.0 15.5
ay {2.76-3.59) 13.66-4.77) (4.86-6.38) 15.83-7.76/ [6.99-9 94 17.89-11.7) 8751361 || 1959157} || 1106189 (11,421.7)
20.d 3.84 5.13 5.86 8.28 10.3 118 134 [ 151 17.3 19.1
ay (3.40-4.43) {4.54-5.92 16.05-7.93] [7.25-9.68 18,69 12.4 19.80-14.5} (10.9-16.9) (11.9-195; I r13.1-234) [14.0-26.7)
10.d 4.56 6.11 8.18 9.90 123 141 16.0 18.0 20.8 229
Ay || 404528 (5.41-7.05) |7.22-9.46) 18.66-11.5 110.9-14.8) 11.7-17.4) (13.0-20.2) (14.2-23.3) (15.7-20.0} {16.8-32.0}
45.d | 547 733 9.81 119 14.7 7.0 19.3 | 217 250 217
ay 14.85-6.30} LB4B 845] 18.65-11.3) 110.4-13.8) 1251771 {14,1-20.9) (15.6-24.3} 117.1-28.1} 118.9-33.8; (20.2-38.6)
60.d 6.34 8.46 113 13.7 16.9 19.5 22.2 25.0 288 319
-day (5.62-7.30} (7.48-978) || 1997130y || 120158 |[ (144204 |[ [162-24D) (18.0-27.9} (19.7-32.3) (21.8-38.9) (23.3-445)
II Precipitation frequency {PF) estimates in this table are based on frequency analysis of partial duration series {PDS) |

Numbers in parenthesis are PF estimales ol lovier and upper bounds of the 90% cenfidence interval The probabifity that p

[for a given duratien 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 cnecked agamsl probable maximum precipitation [PMP)
estimates and may be higher than currently valkl PMP vakies,

Please refer to NOAA Atlas |4 document for mere informatien.




g} Channels: Santa Ana River

RED BOCK
NUMBER

FACILITY
NAME

REACH
LIMITS

HIDDEN

Zoom {0

2-701-1C
Santa Ana River
La Cadena Ave. to

Rlyerside County Line
No




Channels: Highgrove Storm Drain

RED BOOK 2-806-6A
NUMBER

FACILITY NAME Highgrove Storm
Drain

REACH LIMITS  (City of Riverside}
HIDDEN




& " S | ] in % - T
Jul s2uley DdetEoss “yaseleq uonenega |EucRey JEsereg SPUBPUNCE |eusien ‘dew (=usten eyl SESN | IWIH UIS 3 - s »
F | 4 < Fere 1nug-o o e
Br T i five Lol

e

Yo 2

4 B LEE ST —

1‘ (¥ ﬂvl
!

.._._

o

00 FAISH 1M

¥

%

EYRTERYT [Ty
IS fif NS @ | sADY U —

O

ER LTy

e 1se g

§

d
|

bl

L= _maz‘
2] ol esime [y #ndy 1
ko) aunsean M Wwud S veyS es _ dewsseg 85 - sje3q [F]
ut ubis g dviW ASIQOWN mm_u.___umu_ [o43u0D poo|4 ~ 3woH
— 3G/ 862EAG/ 09/ 0T aFD PYRQIGT PR3 =dRUIGEM 1L n@,.,_m_\.,.\.amrcm_m_,e_..,_\mEoL,\Eou.m_mu_m.wn_mE.anbc:oUnm VO -

sampey (oque) pooly @B £ fyinos ouipmui=a Ues ,_l % - fqune Sauewaq ues B




9

Y
| '
Ne) | ednseal @ H Wld =2 3IRYS &g i dewssegBH : s|e3iaq [z
up ubis g dVIN AZ1Q0W mw_u.___umn_ _O._“_.COU ﬁOO_n* =~ JNOH
= 2C/8E2EGS/ 040G/ Oy T/ £oeqrgT e =deiugam, iwi .mv_.‘,,m_?...am.ED.m_,,_f..mEo?\Eou.m_mu;m.mn_mEsxsm_ubc:o”ﬁm IR ' 2y >

L W\ x s?ndey jeauo) pesy . >...x - Kuno) oujpiewsy ues g X - Auno> %mm._mn ues E 5




€9

v Come : 4 My " - g 3 : - : - EF -
| PUIsIQ |293430 D20|4 cUISIRWIRg eS| i o ’ ; B r K - e = 4 IENQY HodRY
i L7 2l 4 v | r =

"
US3 DEJGS  A3BALG SN 40 TRl diFd Wiedtusy

uojjepicdsuel) ploz

uoneiodsued) plaom

132188 pPaUMD 394 ‘
|00ua) peold 03 pajueld Juswases ‘
42430 23 usalb Jjuswase] &

Aepp Jo Jybiy

pusban

,m. . =7 i L b . pustan =i quawed E]  1n0qv @
o . |.. ainsealy | Wud D 2URYS @g | dewsseg B2 w@
uj ubis 'y dvIi AdIQOW Kepp 10 1By 013UOD) POO|Y ~ 3HOH

gr=dewe wnu L emsaewas

>




N LR ek vt

1A QMY S UM

DAL Lra PN g REC

42 0B Runoags e >

- = - ——— = =S 3 - [ | » Buiddepy b___...mmh%;:temkh



S9

speds/eqer §
SUOQRAIZIQ PI314 POICIPA g
sueyd 3png-sy @
spos
saund i
andos g

wnojuo) sarem puncis i

SUISEY Rl puncun .

ueg uuos 40 g
L]

seasy }waig DOoH I




ACTUAL IMPERVIOUS COVER

Recommended Yalue
For Average

Land Use (1) Range-Percent Conditions-Percent (2)
Natura) or Agriculture o - 0 0
Public Park 10 - 25 15
School 30 - 50 40

Single Family Residentials (3)

Multiple Family Residentials

2.5 acre lots 5 - 15 10
| acre Jots 10 - 25 20
2 dwellings/acre 20 - 40 30
3-4 dwellings/acre 30 - 50 40
5-7 dwellings/acre 35 - 55 50
8-10 dwellings/acre 50 - 70 60
More than 10 dwellings/acre 65 - 90 80

Condominiums 45 - 70 65

Apartments &5 -~ 90 80
Mobile Home Park 60 - 385 75
Commercial, Downtown Business

or Industrial 80 - 100 90
Notes:

I.

3.

SAN BERNARDINO COUNTY
HYDROLOGY MANUAL DE VELOPED AREAS

Land use should be based on ultimate development of the watershed. Long
range master plans for the County and incorporated cities should be reviewed
to insure reasonable land use assumptions.

Recommended values are based on average conditions which may not apply to
a particular study area. The percentage impervious may vary greatly even on
comparable sized lots due to differences in dwelling size, improvements, etc.
Landscape practices should also be considered as it is common in some areas
to use ornamental gravels underlain by impervious plastic materials in place of
lawns and shrubs. A lield investigation of a study area shall always be made,
and a review of aerial photos, where available, may assist in estimating the
percentage of impervious cover in developed areas.

For typical equestrian subdivisions increase impervious area 5 percent over the
values recommended in the table above.

FOR

ACTUAL IMPERVIOUS COVER

c-8 Figure C-4

6-1
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INFILTRATION RESULTS
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Results of Well Permeameter, from USBR 7300-89 Method. <y Leighton
PI'Oj ect: Sunmeadows Roquet Ranch #10813.004 Approx Ht from water surface to top of float assembly (in.): #N/A ‘ ’
Exploration #/Location: WP-1a Approx float assem length (w/out extension), in.:  #N/A
Depth Boring drilled to (ft): 7 a_* u
Tested by: BER Initial estimated Depth to Water Surface (in.):| #N/A  #N/A
USCS Soil Type: Initial est. depth of water in well, "h" (in.):| #N/A  #N/A
Weather (start to finish) Sunny approx. hir (prelim):| #N/A  #N/A
Liquid Used/pH: Well water Tu (Fig. 8):  #N/A
Diameter of barrel (in.): 22.5 Tu>3h?: #N/A
No. of Supply barrels: 1 397.4 Total Area of barrels (in.*2): *a. Est. by measurements from top of float assm.
Measured boring diameter 7.25 |in. 3.625 Well Radius, "r" *b. Est. by measurements from top of sand
Approx Depth to GW below GS 100 |ft
Well Prep: | |
ft in (total)

Depth to Bot of well (or top of soil over Bentonite) 5. ft 7.in 67
Depth to top of dry sand before casing install 5. ft 3.in 63 4  sand thickness
Length of casing 0
Casing stickup (+ is above ground) 0 67 sand thickness
Depth to Top of Sand from top of casing 0. in. 0 0 0 check by casing length
Pilot Tube stickup (+ is above ground) 61.in. 61
Depth to top of float assembly from top of pilot tube 61. in. 61 0 Depth below GS (in.)
Float Assembly ID D
Float assembly Extension length (in.) 34
Field Data Calculations

) Comments K20, . .

e e L\gla:rirn Dgpth to WL in Water Total Depth to .h’ Vol Change (in."3) Flow a, Coef. Of '"f'g::;' >
supply |BOring (measured | o At |Elapsed| 7y, 5 |Heightofl i s avg. b s | mow | Y|l PEMe | owssurf
from top of pilot (or"y" for DL|| (min) | Time . Water in . - (Fig 9)|| ability at .
Bz_irrel tube) (deg F) interpre- (min.) well (in.) Well (in.) r - min) | (in"3/ hr) 20deg C area] (in./hr)
Start Date [Start time:|  (in.) tation) rom [from [ (in./hr) (FS=1)
barrels [ Ah
71712015 8:25 ft in.
- #N/A #N/A|<--est. from setup measurements

7/7/15 8:25 26.25 6.87 78 21.4 45.6
7/7/15 8:33 28.25 6.67 78 8 8 19.0 48.0 24 47 795 -50 745 93 5588 0.9 0.77 4.30
7/7/15 10:03 27.5 6.7 78 90 98 19.4 47.6 -0.36 48 298 7 306 3 204 0.9 0.03 0.15
7/7/15 11:56 26.75 6.69 85 113 211 19.3 47.7 0.12 48 298 -2 296 3 157 0.8 0.02 0.11
7/7/15 12:43 26.375 6.7 86 47 258 19.4 47.6 -0.12 48 149 2 152 3 193 0.8 0.02 0.13
7/7/15 14:53 25.375 6.75 93 130 388 20.0 47.0 -0.6 47 397 12 410 3 189 0.7 0.02 0.12

template updated: 12/4/14




Results of Well Permeameter, from USBR 7300-89 Method. <y Leighton
PI'Oj ect: Sunmeadows Roquet Ranch #10813.004 Approx Ht from water surface to top of float assembly (in.): #N/A ‘ ’
Exploration #/Location: WP-1b Approx float assem length (w/out extension), in.:  #N/A
Depth Boring drilled to (ft): 7 a_* u
Tested by: BER Initial estimated Depth to Water Surface (in.):| #N/A  #N/A
USCS Soil Type: Initial est. depth of water in well, "h" (in.):| #N/A  #N/A
Weather (start to finish) Sunny approx. hir (prelim):| #N/A  #N/A
Liquid Used/pH: Well water Tu (Fig. 8):  #N/A
Diameter of barrel (in.): 22.5 Tu>3h?: #N/A
No. of Supply barrels: 1 397.4 Total Area of barrels (in.*2): *a. Est. by measurements from top of float assm.
Measured boring diameter 7.25 |in. 3.625 Well Radius, "r" *b. Est. by measurements from top of sand
Approx Depth to GW below GS 100 |ft
Well Prep: | |
ft in. (total)

Depth to Bot of well (or top of soil over Bentonite) 6. ft 0.in. 72
Depth to top of dry sand before casing install 5. ft 6.in. 66 6  sand thickness
Length of casing 0
Casing stickup (+ is above ground) 0 72  sand thickness
Depth to Top of Sand from top of casing 0. in. 0 0 check by casing length
Pilot Tube stickup (+ is above ground) 59. in. 59
Depth to top of float assembly from top of pilot tube 57. in. 57 -2 Depth below GS (in.)
Float Assembly ID A
Float assembly Extension length (in.) 30
Field Data Calculations

) Comments K20, . .

e e L\gla:rirn Dgpth to WL in Water Total Depth to .h’ Vol Change (in."3) Flow a, Coef. Of '"f'g::;' >
supply |BOring (measured | o At |Elapsed| 7y, 5 |Heightofl i s avg. b s | mow | Y|l PEMe | owssurf
from top of pilot (or"y" for DL|| (min) | Time . Water in . - (Fig 9)|| ability at .
Bz_irrel tube) (deg F) interpre- (min.) well (in.) Well (in.) r - min) | (in"3/ hr) 20deg C area] (in./hr)
Start Date [Start time:|  (in.) tation) rom [from [ (in./hr) (FS=1)
barrels [ Ah
71712015 8:19 ft in.
- #N/A #N/A|<--est. from setup measurements

7/7/15 8:19 28.625 7.19 78 0 27.3 44.7
7/7/15 8:31 28.375 7.15 78 12 12 26.8 45.2 0.48 45 99 -10 89 7 447 0.9 0.07 0.36
7/7/15 10:04 27.75 7.17 78 93 105 27.0 45.0 -0.24 45 248 5 253 3 163 0.9 0.03 0.13
7/7/15 11:57 27 7.2 85 113 218 27.4 44.6 -0.36 45 298 7 306 3 162 0.8 0.02 0.12
7/7/15 12:44 26.75 7.18 86 47 265 27.2 44.8 0.24 45 99 -5 94 2 120 0.8 0.02 0.09
7/7/15 14:55 25.875 7.19 93 131 396 27.3 44.7 -0.12 45 348 2 350 3 160 0.7 0.02 0.11

template updated: 12/4/14




Results of Well Permeameter, from USBR 7300-89 Method.

Project:

Exploration #/Location:

Depth Boring drilled to (ft):

Tested by:

USCS Soil Type:

Weather (start to finish)
Liquid Used/pH:

Sunmeadows Roquet Ranch #10813.004

WP-2a

JMD

Overcast

Garden hose water

Approx Ht from water surface to top of float assembly (in.):

Approx float assem length (w/out extension), in.:

Initial estimated Depth to Water Surface (in.):

Initial est. depth of water in well, "h" (in.):

approx. h/r (prelim):

Tu (Fig. 8):

#N/A -
#NIA :
a.* b*

#NIA  #NIA

#NIA  #N/A

#NIA - #N/A

#NIA

ey Leighton

Diameter of barrel (in.): 22.5 Tu>3h?: #N/A
No. of Supply barrels: 1 397.4 Total Area of barrels (in.~2): *a. Est. by measurements from top of float assm.
Measured boring diameter 7.25 [in. 3.625 Well Radius, "r" *b. Est. by measurements from top of sand
Approx Depth to GW below GS 100 |ft
Well Prep: | |
ft in. (total)
Depth to Bot of well (or top of soil over Bentonite) 6. ft 5.in. 77
Depth to top of dry sand before casing install 6. ft 3.in. 75 2 sand thickness
Length of casing 0
Casing stickup (+ is above ground) 0. ft -5.1in. -5 70 sand thickness
Depth to Top of Sand from top of casing 0. ft 2.in. 2 7 5 check by casing length
Pilot Tube stickup (+ is above ground) 4. ft 0.25in. | 48.3
Depth to top of float assembly from top of pilot tube 0.ft i 62.25in. | 62.3 14 Depth below GS (in.)
Float Assembly ID E
Float assembly Extension length (in.) 34
Field Data Calculations
Comments
Date Time | Water . K20, Infiltration
. Depth to WL in Total h, - Coef. Of
Level in . Water Depth to . Vol Change (in."3) Flow a, Rate
Boring (measured At | Elapsed .| Height of . . \% Perme-
Supply . Temp ) ; WL in - |Ah (in.)[Avg. h (in"3/'| Flow ' " [flow/surf
from top of pilot (deg F) (or"y" for DL|| (min) | Time well (in.) Water in min) |(na/ hr) (Fig 9)|| ability at .
Barrel tube) interpre- (min.) Jlwell (in.) - — 20 deg C | area] (in./hr)
Start Date |Start time:| (N tation) rom Total (in./hr) (Fs=1)
barrels| Ah
6/29/2015 8:39 ft in.
- #N/A #N/A |<--est. from setup measurements
6/29/15 8:45 27.875 6.96 86 6 35.3 41.7
"6/29/15 9:07 27.5 6.93 87 22 28 34.9 42.1 0.36 42 149 -7 142 6 386 0.8 0.06 0.30
"6/29/15 12:25 26.625 6.94 91 198 226 35.0 42.0 -0.12 42 348 2 350 106 0.7 0.02 0.08
6/29/15 13:50 26.375 6.96 94 85 311 35.3 41.7 -0.24 42 99 5 104 1 74 0.7 0.01 0.05
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Results of Well Permeameter, from USBR 7300-89 Method.

Project:

Exploration #/Location:

Depth Boring drilled to (ft):

Tested by:

USCS Soil Type:

Weather (start to finish)
Liquid Used/pH:

Diameter of barrel (in.):
No. of Supply barrels:

Measured boring diameter
Approx Depth to GW below GS

Sunmeadows Roquet Ranch #10813.004

WP-2b

JMD

Overcast

Garden hose water

22.5

1
7.25 [in.
100 |ft

Well Prep: |

Depth to Bot of well (or top of soil over Bentonite)

Depth to top of dry sand before casing install

Length of casing

Casing stickup (+ is above ground)

Depth to Top of Sand from top of casing

Pilot Tube stickup (+ is above ground)

Depth to top of float assembly from top of pilot tube

397.4 Total Area of barrels (in."2):
3.625 Well Radius, "r"

Approx Ht from water surface to top of float assembly (in.): #N/A

Approx float assem length (w/out extension), in.:  #N/A

Initial estimated Depth to Water Surface (in.):| #N/A  #N/A

a* b.*

Initial est. depth of water in well, "h" (in.):| #N/A  #N/A

ft in. (total)

5. ft 8.in. 68

5. ft 5.1in. 65 3
0

0. ft 4.in. 65

0. ft 7.in. 7 3] -4

0. ft 57.1in. 57

0. ft 61. in. 61

approx. h/r (prelim):| #N/A  #N/A
Tu (Fig. 8):  #N/A
Tu>3h?: #N/A

*a. Est. by measurements from top of float assm.

*b. Est. by measurements from top of sand

sand thickness

sand thickness
check by casing length

4 Depth below GS (in.)

—
P~

» Leighton

Float Assembly ID F
Float assembly Extension length (in.) 34
Field Data Calculations
Comments
Date Time | Water . K20, Infiltration
Level in | DePth to WLin Total h, A Coef. Of
. Water Depth to . Vol Change (in."3) Flow a, Rate
Boring (measured At | Elapsed .| Height of . . \% Perme-
Supply . Temp ) ; WL in - |Ah (in.)[Avg. h (in"3/'| Flow ' " [flow/surf
from top of pilot (deg F) (or"y" for DL|| (min) | Time well (in.) Water in min) |(na/ hr) (Fig 9)|| ability at .
Barrel tube) interpre- (min.) Jlwell (in.) - — 20 deg C | area] (in./hr)
Start Date |Start time:| (N tation) rom Total (in./hr) (Fs=1)
barrels| Ah
6/29/2015 8:40 ft in.
- #N/A #N/A |<--est. from setup measurements
6/29/15 8:44 27.75 6.73 86 4 23.8 44.2
"6/29/15 9:08 27.125 6.68 86 24 28 23.2 44.8 0.6 45 248 -12 | 236 10 590 0.8 0.08 0.44
"6/29/15 12:25 25 6.72 88 197 225 23.6 44.4 -0.48 45 844 10 854 4 260 0.8 0.04 0.19
6/29/15 13:51 24.125 6.73 90 86 311 23.8 44.2 -0.12 44 348 2 350 4 244 0.8 0.03 0.18

template updated: 12/4/14




Results of Well Permeameter, from USBR 7300-89 Method.

Sunmeadows Roquet Ranch #10813.004

Project:

Exploration #/Location:

WP-3a

Depth Boring drilled to (ft):

Tested by:

JMD

USCS Soil Type:

Weather (start to finish)

Overcast

Liquid Used/pH:

Garden hose water

Approx Ht from water surface to top of float assembly (in.):

Approx float assem length (w/out extension), in.:

Initial estimated Depth to Water Surface (in.):

Initial est. depth of water in well, "h" (in.):

approx. h/r (prelim):

Tu (Fig. 8):

#N/A

#NIA

a* b.*
#NIA - #NIA
#NIA  #NIA
#NIA - #N/A
#NIA

= Leighton

Diameter of barrel (in.): 22.5 Tu>3h?: #N/A
No. of Supply barrels: 1 397.4 Total Area of barrels (in."2): *a. Est. by measurements from top of float assm.
Measured boring diameter 8 in. 4 Well Radius, "r" *b. Est. by measurements from top of sand
Approx Depth to GW below GS 100 |ft
Well Prep: | |
ft in. (total)
Depth to Bot of well (or top of soil over Bentonite) 11. ft 3.in. 135
Depth to top of dry sand before casing install 10. ft 7.in. 127 8  sand thickness
Length of casing approx. 0
Casing stickup (+ is above ground) 0. ft 7.5in. 7.5 86 sand thickness
Depth to Top of Sand from top of casing 0. ft 56.5in. | 56.5 49| -7.5 check by casing length
Pilot Tube stickup (+ is above ground) 0. ft 32.in. 32
Depth to top of float assembly from top of pilot tube 0.ft i 82.25in. | 82.3 | 50.25 Depth below GS (in.)
Float Assembly ID D
Float assembly Extension length (in.) 34
Field Data Calculations
Date Time | Water . Comments K20, Infiltration
Level in Dgpth to WL in Water Total Depth to _h, Vol Change (in.3) Flow a Coef. Of Rate
Supply | BOrind (measured | .. At [Elapsed|®yy) G Heightofl iyl avg. h i3 | Fow |V |l PeMe | iowrsurf
from top of pilot (or"y" for DL|| (min) | Time ) Water in ; _— (Fig 9)|| ability at .
B?‘rrel tube) (deg F) interpre- (min.) well (in.) Well (in.) r rom min) | (in"3/ hr) 20deg C area] (in./hr)
Start Date Start time:| (") tation) b;r:}s | ol (in./hr) (Fs=1)
6/29/2015 10:07 ft in.
- #N/A #N/A |<--est. from setup measurements
6/29/15 10:07 28.375 8.58 87 0 71.0 64.0
"6/29/15 10:20 27 8.33 87 13 13 68.0 67.0 3 66 546 -73 473 36 2185 0.8 0.15 1.00
6/29/15 11:57 21.5 8.36 90 97 110 68.3 66.7 -0.36 67 2186 9 2194 23 1357 0.8 0.09 0.59
6/29/15 12:05 31.875 8.32 90 118 67.8 67.2
"6/29/15 12:39 30.25 8.34 92 34 152 68.1 66.9 -0.24 67 646 6 652 19 1150 0.7 0.08 0.49
"6/29/15 13:13 28.75 8.39 92 34 186 68.7 66.3 -0.6 67 596 15 611 18 1078 0.7 0.07 0.46
"6/29/15 14:32 25.125 8.38 96 79 265 68.6 66.4 0.12 66 1441 -3 1438 18 1092 0.7 0.07 0.46
6/29/15 15:25 22.625 8.41 98 53 318 68.9 66.1 -0.36 66 994 9 1002 19 1135 0.7 0.08 0.48
TESTED ZONE IS IN Afu. BEDROCK IS BELOW APPROX 12' BUT WE

COULDN'T GET THE BORING TO STAY OPEN T

O THAT DEPTH.
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Results of Well Permeameter, from USBR 7300-89 Method.

Project: Sunmeadows Roquet Ranch #10813.004

Exploration #/Location: WP-3b

Depth Boring drilled to (ft):
Tested by: JMD
USCS Soil Type:

Approx Ht from water surface to top of float assembly (in.):  #N/A

Approx float assem length (w/out extension), in.:  #N/A

Initial estimated Depth to Water Surface (in.):| #N/A  #N/A

a* b.*

Initial est. depth of water in well, "h" (in.):| #N/A  #N/A

= Leighton

Weather (start to finish) Overcast approx. h/r (prelim):| #N/A  #N/A
Liquid Used/pH: Garden hose water Tu (Fig. 8):  #N/A
Diameter of barrel (in.): 22.5 Tu>3h?: #N/A
No. of Supply barrels: 1 397.4 Total Area of barrels (in."2): *a. Est. by measurements from top of float assm.
Measured boring diameter 7.75 [in. 3.875 Well Radius, "r" *b. Est. by measurements from top of sand
Approx Depth to GW below GS 100 |ft
Well Prep: | |
ft in. (total)
Depth to Bot of well (or top of soil over Bentonite) 11. ft 8.in. 140
Depth to top of dry sand before casing install 11. ft 3.in. 135 5 sand thickness
Length of casing approx. 0
Casing stickup (+ is above ground) 0. ft 2.51n. 2.5 78 sand thickness
Depth to Top of Sand from top of casing 0. ft 64.5in. | 64.5 62| -2.5 check by casing length
Pilot Tube stickup (+ is above ground) 0. ft 47.25in. | 47.3
Depth to top of float assembly from top of pilot tube 0.ft { 117.25in. | 117 70 Depth below GS (in.)
Float Assembly ID B
Float assembly Extension length (in.) 30
Field Data Calculations
Date Time | Water . Comments K20, Infiltration
Level in Dgpth to WL in Water Total Depth to _h, Vol Change (in.3) Flow a Coef. Of Rate
Supply | BOrind (measured | .. At [Elapsed|®yy) G Heightofl iyl avg. h i3 | Fow |V |l PeMe | iowrsurf
from top of pilot (or"y" for DL|| (min) | Time ) Water in ; _— (Fig 9)|| ability at .
B?‘rrel tube) (deg F) interpre- (min.) well (in.) Well (in.) r rom min) | (in"3/ hr) 20deg C area] (in./hr)
Start Date Start time:| (") tation) b;r:}s | ol (in./hr) (Fs=1)
6/29/2015 10:09 ft in.
- #N/A #N/A |<--est. from setup measurements
6/29/15 10:09 30 11.95 88 0 96.2 43.9
"6/29/15 10:23 28.375 12.23 87 14 14 99.5 40.5 -3.36 42 646 78 723 52 3100 0.8 0.51 2.23
6/29/15 11:58 14.875 12.26 90 95 109 99.9 40.1 -0.36 40 5365 8 5373 57 3394 0.8 0.54 2.49
6/29/15 12:06 325 12.1 90 117 98.0 42.1
"6/29/15 12:41 27.625 12.29 92 35 152 100.2 39.8 -2.28 41 1937 53 1990 57 3411 0.7 0.55 2.43
"6/29/15 13:14 23 12.3 92 33 185 100.4 39.7 -0.12 40 1838 3 1841 56 3347 0.7 0.53 2.45
6/29/15 14:33 115 12.29 96 79 264 100.2 39.8 0.12 40 4570 -3 4567 58 3469 0.7 0.54 2.49
6/29/15 14:44 31.875 12.21 97 275 99.3 40.7
6/29/15 15:26 25.5 12.28 100 42 317 100.1 39.9 -0.84 40 2533 19 2553 61 3647 0.7 0.56 2.54

TESTED ZONE IS IN Afu. BEDROCK IS BELOW AP
COULDN'T GET THE BORING TO STAY OPEN T

PROX 12' BUT WE
O THAT DEPTH.
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Results of Well Permeameter, from USBR 7300-89 Method. < Leighton

Project:

Exploration #/Location:

Depth Boring drilled to (ft):

Tested by:

USCS Soil Type:

Weather (start to finish)
Liquid Used/pH:

Diameter of barrel (in.):

No. of Suppl

y barrels:

Measured boring diameter
Approx Depth to GW below GS

Sunmeadows Roquet Ranch #10813.004

WP-4a

JMD

Overcast

Garden hose water

22.5

1
7.5 |in.
100 |ft

Well Prep: |

Depth to Bot of well (or top of soil over Bentonite)

Depth to top of dry sand before casing install

Length of casing

Casing stickup (+ is above ground)

Depth to Top of Sand from top of casing

Pilot Tube stickup (+ is above ground)

Depth to top of float assembly from top of pilot tube

397.4 Total Area of barrels (in."2):
3.75 Well Radius, "r"

ft in. (total)

7. ft 6.in. 90

6. ft 10. in. 82

0

0. ft 12.in. 12

0. ft 28.5in. | 28.5 16.5

0. ft 12.in. 12

0. ft 28.25in. | 28.3 | 16.25

—

Approx Ht from water surface to top of float assembly (in.): #N/A 0 ’

Approx float assem length (w/out extension), in.:  #N/A
a* b.*
Initial estimated Depth to Water Surface (in.):| #N/A  #N/A
Initial est. depth of water in well, "h" (in.):| #N/A  #N/A
approx. h/r (prelim):| #N/A  #N/A
Tu (Fig. 8):  #N/A
Tu>3h?: #N/A

*a. Est. by measurements from top of float assm.

*b. Est. by measurements from top of sand

8 sand thickness

73.5 sand thickness
-12  check by casing length

Depth below GS (in.)

Float Assembly ID A
Float assembly Extension length (in.) 30
Field Data Calculations
Comments
Date Time | Water . K20, Infiltration
. Depth to WL in Total h, - Coef. Of
Level in . Water Depth to . Vol Change (in."3) Flow a, Rate
Boring (measured At | Elapsed .| Height of . - \% Perme-
Supply . Temp ) ; WL in - |Ah (in.)[Avg. h (in"3/'| Flow ' " [flow/surf
| from top of pilot (deg F) (or"y" for DL|| (min) | Time well (in.) Water in min) |(na/ hr) (Fig 9)|| ability at - /h
Barre tube) interpre- (min.) Jlwell (in.) - — 20 deg C | area] (in./hr)
Start Date |Start time:| (N tation) rom Total (in./hr) (Fs=1)
barrels| Ah
6/29/2015 11:44 ft in.
- #N/A #N/A |<--est. from setup measurements
6/29/15 11:44 28.25 4.82 91 0 45.8 44.2
"6/29/15 13:27 24.375 4.75 94 103 103 45.0 45.0 0.84 45 1540 | -18 | 1522 15 886 0.7 0.12 0.59
"6/29/15 14:54 22 4.66 98 87 190 43.9 46.1 1.08 46 944 -24 920 11 635 0.7 0.08 0.41
6/29/15 15:54 20.5 4.81 100 60 250 45.7 44.3 -1.8 45 596 39 636 11 636 0.7 0.08 0.41
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Results of Well Permeameter, from USBR 7300-89 Method.

ey Leighton

PI'Oj ect: WP-4b Approx Ht from water surface to top of float assembly (in.):  #N/A * ’
Exploration #/Location: Approx float assem length (w/out extension), in.:  #N/A
Depth Boring drilled to (ft): JMD a_* u
Tested by: Initial estimated Depth to Water Surface (in.):| #N/A  #N/A
USCS Soil Type: Overcast Initial est. depth of water in well, "h" (in.):| #N/A  #N/A
Weather (start to finish) Garden hose water approx. h/r (prelim):| #N/A  #N/A
Liquid Used/pH: 22.5 Tu (Fig. 8):  #N/A
Diameter of barrel (in.): 1 Tu>3h?: #N/A
No. of Supply barrels: 7.75 6.084 Total Area of barrels (in.~2): *a. Est. by measurements from top of float assm.
Measured boring diameter 100 [in. 50 Well Radius, "r" *b. Est. by measurements from top of sand
Approx Depth to GW below GS ft
Well Prep: | |
ft in. (total)

Depth to Bot of well (or top of soil over Bentonite) 8. ft 4.in. 100
Depth to top of dry sand before casing install 7. ft 0. in. 84 16 sand thickness
Length of casing 0
Casing stickup (+ is above ground) 0. ft 12.5in. | 12.5 75 sand thickness
Depth to Top of Sand from top of casing 0. ft 37.5in. | 37.5 25| -12.5 check by casing length
Pilot Tube stickup (+ is above ground) 0. ft 35.5in. | 35.5
Depth to top of float assembly from top of pilot tube 0. ft 61. in. 61 25.5 Depth below GS (in.)

Float Assembly ID C

Float assembly Extension length (in.) 34
Field Data Calculations

Date Time | Water . Comments K20, Infiltration
Level in Dgpth to WL in Water Total Depth to ‘h, Vol Change (in."3) Flow a Coef. Of Rate
Supply |BOrng (measured | o At | Elapsed| ")y Heightofl | avg. @3 | mow |V |l e ffiowrsurt
from top of pilot (or"y" for DL|| (min) | Time ) Water in . - (Fig 9)|| ability at :
B?‘rrel tube) (deg F) interpre- (min.) well (in.) Well (in.) ; rom min) | (in3/ hn) 20deg C area] (in./hr)
Start Date Start time:| (") tation) bar:)rr;ls | To (in./hr) (Fs=1)
6/29/2015 11:45 ft in.
- #N/A #N/A |<--est. from setup measurements

6/29/15 11:45 28.625 6.81 90 0 46.2 53.8
"6/29/15 13:28 25 6.71 93 103 103 45.0 55.0 1.2 54 22 |-3773| -3751 | -36 -2185 0.7 -0.04 -0.06
"6/29/15 14:55 22.5 6.76 98 87 190 45.6 54.4 -0.6 55 15 1887 | 1902 22 1312 0.7 0.03 0.04
6/29/15 15:56 20.625 6.81 99 61 251 46.2 53.8 -0.6 54 11 1887 | 1898 31 1867 0.7 0.04 0.05
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Results of Well Permeameter, from USBR 7300-89 Method.

Sunmeadows Roquet Ranch #10813.004

Project:

Approx Ht from water surface to top of float assembly (in.): #N/A

= Leighton

Exploration #/Location: WP-5a Approx float assem length (w/out extension), in.:  #N/A

Depth Boring drilled to (ft): 10 a_* u

Tested by: BER Initial estimated Depth to Water Surface (in.):| #N/A  #N/A

USCS Soil Type: Initial est. depth of water in well, "h" (in.):| #N/A  #N/A

Weather (start to finish) Sunny approx. h/r (prelim):| #N/A  #N/A

Liquid Used/pH: Well water Tu (Fig. 8):  #N/A

Diameter of barrel (in.): 22.5 Tu>3h?: #N/A

No. of Supply barrels: 1 397.4 Total Area of barrels (in.~2): *a. Est. by measurements from top of float assm.

Measured boring diameter 7.5 in. 3.75 Well Radius, "r" *b. Est. by measurements from top of sand

Approx Depth to GW below GS 100 |ft

Well Prep: | |

ft in. (total)

Depth to Bot of well (or top of soil over Bentonite) 7. ft 9.5in. 93.5

Depth to top of dry sand before casing install 6. ft 72 21.5 sand thickness

Length of casing 0

Casing stickup (+ is above ground) -22.in. -22 71.5 sand thickness

Depth to Top of Sand from top of casing 0. in. 0 22| 22 check by casing length

Pilot Tube stickup (+ is above ground) 37.in. 37

Depth to top of float assembly from top of pilot tube 42.in. 42 5 Depth below GS (in.)

Float Assembly ID E

Float assembly Extension length (in.) 34

Field Data Calculations

Date Time | Water . Comments K20, Infiltration
Level in Dgpth to WL in Water Total Depth to ‘h, Vol Change (in."3) Flow a Coef. Of Rate
Supply |BOrng (measured | o At | Elapsed| ")y Heightofl | avg. @3 | mow |V |l e ffiowrsurt
from top of pilot (or"y" for DL|| (min) | Time ) Water in . - (Fig 9)|| ability at :

B?‘rrel tube) (deg F) interpre- (min.) well (in.) Well (in.) ; rom min) | (in3/ hn) 20deg C area] (in./hr)

Start Date |Start time:| (N tation) bar;)rrgls Ap | Tol (in./hr) (FS=1)

71712015 9:16 ft in.
- #N/A #N/A |<--est. from setup measurements

7/7/15 9:16 27 7.09 78 0 48.1 45.4

7/7/15 9:30 21.5 6.9 78 14 14 45.8 47.7 2.28 47 2186 | -50 | 2136 153 9153 0.9 1.25 6.83

7/7/15 9:44 17.125 6.9 78 14 28 45.8 47.7 0 48 1739 0 1739 124 7451 0.9 1.03 5.43

7/7/15 9:49 28.625 6.85 78 33 45.2 48.3

7/7/15 10:14 21.625 6.9 78 25 58 45.8 47.7 -0.6 48 2782 13 2795 112 6708 0.9 0.93 4.86

717/15 10:38 15.25 6.8 87 24 82 44.6 48.9 1.2 48 2533 | -26 | 2507 104 6268 0.8 0.75 4.10

717/15 10:45 28.375 6.85 79 89 45.2 48.3

7/7/15 11:16 20.25 6.75 80 31 120 44.0 49.5 1.2 49 3229 | -26 | 3203 103 6199 0.8 0.78 431

717/15 11:30 16.5 6.75 81 14 134 44.0 49.5 0 50 1490 0 1490 106 6387 0.8 0.80 4.34

7/7/15 11:37 27.375 6.85 81 141 45.2 48.3

717/15 12:07 195 6.79 83 30 171 445 49.0 0.72 49 3130 | -16 | 3114 104 6228 0.8 0.77 4.21

717115 12:13 29 6.9 82 177 45.8 47.7

7/7/15 12:52 18.375 6.76 84 39 216 44.1 49.4 1.68 49 4222 | -37 | 4186 107 6439 0.8 0.78 4,31

7/7/15 12:57 28.5 6.85 83 221 45.2 48.3

7/7/15 13:44 15.375 6.75 86 47 268 44.0 49.5 1.2 49 5216 | -26 | 5190 110 6625 0.8 0.78 4.32

7/7/15 13:54 27 6.85 84 278 45.2 48.3

7/7/15 14:18 20.25 6.75 86 24 302 44.0 49.5 1.2 49 | 2682 | -26 | 2656 | 111 | 6641 0.8 0.79 4.33

7/7/15 14:25 18.375 6.75 86 7 309 44.0 49.5 0 50 745 0 745 106 6387 0.8 0.76 4,12
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Results of Well Permeameter, from USBR 7300-89 Method.

= Leighton

PI'Oj ect: Sunmeadows Roquet Ranch #10813.004 Approx Ht from water surface to top of float assembly (in.): #N/A F ’

Exploration #/Location: WP-5b Approx float assem length (w/out extension), in.:  #N/A '

Depth Boring drilled to (ft): 10 a_* u

Tested by: BER Initial estimated Depth to Water Surface (in.):| #N/A  #N/A

USCS Soil Type: Initial est. depth of water in well, "h" (in.):| #N/A  #N/A

Weather (start to finish) Sunny approx. h/r (prelim):| #N/A  #N/A

Liquid Used/pH: Well water Tu (Fig. 8):  #N/A

Diameter of barrel (in.): 22.5 Tu>3h?: #N/A

No. of Supply barrels: 1 397.4 Total Area of barrels (in.~2): *a. Est. by measurements from top of float assm.

Measured boring diameter 7.5 in. 3.75 Well Radius, "r" *b. Est. by measurements from top of sand

Approx Depth to GW below GS 100 |ft

Well Prep: | |

ft in. (total)

Depth to Bot of well (or top of soil over Bentonite) 7. ft 7.in. 91

Depth to top of dry sand before casing install 6. ft 9.in. 81 10 sand thickness

Length of casing 0

Casing stickup (+ is above ground) -7.10n. -7 75 sand thickness

Depth to Top of Sand from top of casing 9.in. 9 16 7  check by casing length

Pilot Tube stickup (+ is above ground) -9.in. -9

Depth to top of float assembly from top of pilot tube 16. in. 16 25 Depth below GS (in.)

Float Assembly ID F

Float assembly Extension length (in.) 34

Field Data Calculations

Date Time | Water . Comments K20, Infiltration
Level in Dgpth to WL in Water Total Depth to ‘h, Vol Change (in."3) Flow a Coef. Of Rate
Supply |BOrng (measured | o At | Elapsed| ")y Heightofl | avg. @3 | mow |V |l e ffiowrsurt
from top of pilot (or"y" for DL|| (min) | Time ) Water in . - (Fig 9)|| ability at :

B?‘rrel tube) (deg F) interpre- (min.) well (in.) Well (in.) ; rom min) | (in3/ hn) 20deg C area] (in./hr)

Start Date Start time:| (") tation) bar:)rr;ls | To (in./hr) (Fs=1)

71712015 9:17 ft in.
- #N/A #N/A |<--est. from setup measurements

7/7/15 9:17 25.375 3.43 78 0 50.2 40.8

7/7/15 9:31 18.75 3.35 78 14 14 49.2 41.8 0.96 41 2633 | -21 | 2612 187 | 11193 0.9 1.89 9.37

7/7/15 9:45 12.75 3.37 78 14 28 49.4 41.6 -0.24 42 2384 5 2390 171 | 10242 0.9 1.76 8.50

7/7/15 9:51 28.5 3.14 78 34 46.7 44.3

7/7/15 10:15 18 3.15 78 24 58 46.8 44.2 -0.12 44 4173 3 4175 174 | 10438 0.9 1.63 8.18

717/15 10:39 7.875 3.2 78 24 82 47.4 43.6 -0.6 44 4024 13 4037 168 | 10092 0.9 1.61 7.97

717/15 10:47 27.125 3.19 79 90 47.3 43.7

7/7/15 11:14 15 3.16 81 27 117 46.9 44.1 0.36 44 4819 -8 4811 178 | 10690 0.8 1.61 8.15

717/15 11:31 7.625 3.24 82 17 134 47.9 43.1 -0.96 44 2931 21 2952 174 | 10418 0.8 1.62 7.90

7/7/15 11:36 28.25 3.17 80 139 47.0 44.0

717/15 12:08 135 3.25 82 32 171 48.0 43.0 -0.96 43 5862 21 5883 184 | 11030 0.8 1.72 8.39

717115 12:12 27.875 3.25 83 175 48.0 43.0

7/7/15 12:51 9.5 3.19 86 39 214 47.3 43.7 0.72 43 7302 | -16 | 7287 187 | 11210 0.8 1.62 8.21

7/7/15 12:58 28.125 3.2 84 221 47.4 43.6

7/7/15 13:45 5.5 3.25 88 47 268 48.0 43.0 -0.6 43 8991 13 9004 192 | 11495 0.8 1.69 8.28

7/7/15 13:53 26.875 3.26 86 276 48.1 42.9

7/7/15 14:19 14 3.3 88 26 302 48.6 42.4 -0.48 43 5117 11 5127 197 | 11832 0.8 1.77 8.65

7/7/15 14:26 11.125 3.29 88 7 309 48.5 42.5 0.12 42 1143 -3 1140 163 9771 0.8 1.45 7.17
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