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OWNER'S CERTIFICATION 

This Project-Specific Water Quality Management Plan (WQMP) has been prepared for TDA Investment Group by 
Rick Engineering Company for the Canyon Springs Healthcare Center project. 

This WQMP is intended to comply with the requirements for the City of Riverside for Design Review, Planning Case 
No. P14-0294 which include.s the requirement for the preparation and Implementation of a Project-Specific 
WQMP. 

The undersigned, while owning the property/project described in the preceding paragraph, shall be responsible for 
the Implementation and funding of this WQMP and will ensure that this WQMP Is amended as appropriate to 
reflect up-to-date conditions on the site. In addition, the property owner accepts responsibility for interim 
operation and maintenance of Stormwater BMPs until such time as this responsibility Is formally transferred to a 
subsequent owner. This WQMP will be reviewed with the facility operator, facility supervisors, employees, tenants, 
maintenance and service contractors, or any other party (or parties) having responsibility for implementing 
portions of this WQMP. At least one copy of this WQMP wlll be maintained at the project site or project office in 
perpetuity. The undersigned is authorized to certify and to approve implementation of this WQMP. The 
undersigned ls aware that Implementation of this WQMP is enforceable under City of Riverside Water Quality 
Ordinance 14.12.315. 

"I, the undersigned, certify under penalty of law that the provisions of this WQMP have been reviewed and 
accepted and that the WQMP will be transferred to future successors in interest.'' 

Owner's Signature Date 

Owner's Printed Name Owner's Title/Position 

PREPARER'S CERTIFICATION 

"The selection, sizing and design of stormwater treatment and other stormwater quality and quantity control 
measures in this plan meet the requirements of Regional Water Quality Control Board Order No. RS-2010-0033 
and any subsequent amendments thereto." 

Preparer's Signature Date 

Preparer's Printed Name Preparer's Title/Position 
~~~ 

Preparer's Licensu 
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Section A: Project and Site Information 

The project site is located on the existing vacant Jot at the intersection of the 60 and 215 freeways. The 

site will be utilized as the new Canyon Springs Healt hcare Center and will be a phased project broken up 

into 6 different parts. 

In the pre-project condition, stormwater sheet flows in a southerly direction towards an existing onsite 

basin. This basin currently accounts for all HCOC volume generated by phases 2 and 6. 

Area 1 will be a Senior Housing area, Area 2 will be assisted living, skilled nursing facility and 

independent living areas, Area 3 will be a hospital; Area 4 will be medical office buildings, and Area 6 will 

be the surgical center. 

Each phase will be t reated as one overall area, with all stormwater being detained onsite. 

Area 1 will utilize bioretention areas in the landscaping surrounding the parking lot and senior housing 

areas, with additional bioretention areas proposed to store the HCOC volume. Stormwater from the 

building will be conveyed via roof drains and outlet to the parking lots where It will sheet flow into the 

bioretention areas. Runoff from the parking and drive aisles will sheet flow and enter into the 

bioretention areas via curb cuts. 

Area 2 will utilize bioretention areas in the central landscaped area as well as the perimeter of the 

parking lot Stormwater from the building will be conveyed via roof drains and outlet to the parking lots 

where it will sheet flow into the bioretention areas. Runoff from the parking and drive aisles will sheet 

flow and enter into the bioretention areas via curb cuts. 

Area 3 will utilize bioretention areas in the landscaping surrounding the hospital, with additional 

bioretention areas proposed to store the HCOC volume. Stormwater from the building will be conveyed 

via roof drains and outlet to the parking lots where it will sheet flow into the bioretention areas. Runoff 

from the parking and drive aisles will sheet flow and enter into the bioretention areas via curb cuts. 

Area 4 will utilize bloretention areas along the perimeter of the medical office buildings, with additional 

bioretention areas proposed to store the HCOC volume. Stormwater from the building will be conveyed 

via roof drains and outlet to the parking lots where it will sheet flow into the bioretention areas. Runoff 

from the parking and drive aisles will sheet flow and enter into the bioretentlon areas via curb cuts. 

Area 5 will also utilize bioretention areas along the perimeter of the parking lot, with additional 

bioretention areas proposed to store the HCOC volume. Stormwater from the building will be conveyed 

via roof drains and outlet to the parking lots where it will sheet flow into the bioretention areas. Runoff 

from the parking and drive aisles will sheet flow and enter into the bioretention areas via curb cuts. 

Area 6 will utilize 2 areas of permeable pavers in the parking lot where runoff will sheet flow and 

infiltrate. Any additional runoff will be stored in the proposed bioretention swale. All stormwater will 

sheet flow across the parking lot and into the proposed permeable pavers . 
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PROJECT INFORMATION 

Type of Project: 

Ward Area: 

Community Name: 

Development Name: 

PROJECT LOCATION 

Commercial 

2 
Sycamore Canyon Business Park/Canyon Springs 

Canyon Springs Healthcare Center 

Latitude & Longitude (DMS): Lat 33'56'04"N, Long 117'17'00"W 

Project Watershed and Sub-Watershed: Santa Ana River, Riverside Hydrologic Sub-area 

APN(s): 291-450-052, 291-090-039, 291-090-040, 291-090-041, 291-440-018, 291-440-033, 291-440-036, 

291-440-042, 291-440-043, 291-440-044, 291-440-045, 291-440-047, 291-440-048, 291-440-049, 291-440-
050, 291-450-051, 291-450-053, 291-450-054, 291-450-055, 291-450-056, 291-450-057 

Map Book and Page No.: PM 128/091-103 

PROJECT CHARACTERISTICS 

Proposed or Potential Land Use(s) 

Proposed or Potential SIC Code(s) 

Area of Impervious Project Footprint (SF) 

Total Area of proposed Impervious Surfaces within the Project Limits (SF]/or Replacement 

Does the project consist of offsite road improvements? 

Does the project propose to construct unpaved roads? 

Is the project part of a larger common plan of development (phased project)? 

EXISTING SITE CHARACTERISTICS 

Total area of existing Impervious Surfaces within the project limits {SF} 

Is the project located within any MSHCP Criteria Cell? 

rt so, identify the Cell number: 

Are there any natural hydrologic features on the project site? 

Is a Geotechnical Report attached? 

If no Geotech. Report, list the NRCS soils type(s) present on the site (A, B, C and/or D} 

What is the Water Quality Design Storm Depth for the project? 

A.1 Maps and Site Plans 

Commercial/ Parking Lot 

8011, 8051, 8059 

1,464,831 

1,464,831 

Dv [8]N 
Dv [8]N 
rgJy ON 

0 

Dv l:8J N 

N/A 

Dv [8'J N 

Dv f8l N 
N/A 
0.63 

Appendix 1 includes a map of the local vicinity and existing site. In addition, WQMP Site Plan, located in 
Appendix 1, includes the following: 

• Drainage Management Areas • Source Control BMPs 

• Proposed Structural BMPs • Buildings, Roof Lines, Downspouts 

• Drainage Path • Impervious Surfaces 

• Drainage Infrastructure, Inlets, Overflows • Standard Labeling 
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Identify Receiving Waters 
In order of upstream to downstream, the receiving waters that the project site is tributary to are as 
follows. A map of the receiving waters is included in Appendix 1. 

Table A.! Ident ification of Receiving Waters 

Receiving Waters 
EPA Approved 303(d) List Designated Proximity to RARE 

Impairments Beneficial Uses Beneficlal Use 

Santa Ana River Metals and Pathogens AGR, GWR, MUN•, RARE, RECl, REO, Approximately 7 miles from site. 
Reach 3 S?WN, WARM, WllO A RARE water body. 

Santa Ana River 
Pathogens GWR, AGR, RECl, REC2, RARE, MUN•, WILD, Approximately 19 miles from site. 

Reach 2 WARM A RARE water body. 

Santa Ana River 
Approximately 36 miles from site. 

Reach 1 
N/A RECl, REC2, WILD, WARM, MUN Approximately !l.3 miles from 

RARE 

Tidal Prism-Santa NIA MUN*, RECl, REC2, COMM, WILD, RARE, Approximately 42 miles from site. 
Ana River MAR A RARE water body. 

Pacific Ocean N/A NIA 
Approximately 44 miles from site. 

A.2 Additional Permits/Approvals required for the Project: 
Table A.2 Other AM llcable Permits 

Agency Permit Required 

State Department of Fish and Game, 1602 Streambed Alteration Agreement Ov fg]N 

State Water Resources Control Board, Clean Water Act {CWA) Section 401 Water Quality Cert. Ov [8]N 

us Army Corps of Engineers, CWA Section 404 Permit Ov [8]N 
US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion Ov ~N 

Statewide construction General Permit Coverage [8] y ON 
Statewide Industrial General Permit Coverage Ov f8l N 

Western Riverside MSHCP consistency Approval (e.g., JPR, DBESP) Ov f8l N 

Other (please list in the space below as required) 

City of Riverside Condltlonal Use Permit [8] y O N 
City of Riverside Design Review [gl y O N 
City of Riverside Building Permit [gl y O N 
City of Riverside Grading Permit [glv ON 
City of Riverside Construction Permit IZI v ON 

If yes is answered to any of the questions above, the Co-Permittee may require proof of 
approval/coverage from those agencies as applicable including documentation of any associated 
requirements that may affect this Project-Specific WQMP. 
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Section B: Optimize Site Utilization {LID Principles) 

Site Optimization 

Did you identify and preserve existing drainage patterns? If so, how? If not, why? 

Yes, all existing drainage patterns have been preserved to the greatest extent possible. 

Did you identify and protect existing vegetation? If so, how? If not, why? 

The site has already been mass graded therefore no vegetation is existing on site. The parkway 
surrounding the site is currently landscaped and will be protected in place. 

Did you identify and preserve natural infiltration capacity? If so, how? If not, why? 

No, geofoglcaf studies have determined the existing infiltration rates to not be favorable for promoting 
infiltration. 

Did you identify and minimize impervious area? If so, how? If not, why? 

Yes, driveway and walkway widths hove been designed at the minimum standard per the municipal 
ordinance. 

Did you identify and disperse runoff to adjacent pervious areas? If so, how? If not, why? 

Yes, runoff from this site will disperse to landscaping and bio-retention areas when possible. The project 
will convey all overflow runoff to the existing detention basin for the Assisted Living Site and the Surgical 
Center. 
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Section C: Delineate 
(DMAs) 

Table C.1 OMA Classificat ions 

Area 1 

Drainage Management 

OMA Name or ID Surface Type(s) Area {Sq. Ft.) OMA Type 

Bl-1 Ornamental landscape 4025 (B) 

Bl-2 Ornamental landscape 15093 (B) 

Bl-3 Ornamental landscape 10246 (B) 

Bl-4 Ornamental Landscape 17001 (B) 

01-1 Roof 20982 (D) 

01-2 Roof 49280 (0) 

01-3 Roof 4920 (0) 

Dl-4 Concrete/ Asphalt 27030 (O) 

Dl -5 Roof 33289 (D) 

01-6 Orna mental Landscape 53188 (0) 

01-7 Concrete/Asphalt 14455 (0) 

01-8 Ornamental Landscape 11648 (0) 

Dl-9 Roof 2500 (0) 

01-10 Roof 13744 (0) 

01-11 Ornamental Landscape 77622 (D) 

Dl-12 Concrete/ Asphalt 12935 (D) 

01-13 Ornamental Landscape 18056 (D) 

Dl-14 Concrete/ Asphalt 14968 (D) 

Dl-15 Ornamental Landscape 24254 (D) 

- 10 -

Areas 



] BRSl-1 Ornamental Landscape 4941 (D) 

BRSl-2 Ornamental Landscape 2088 (D) 

BRSl-3 Ornamental Landscape 1187 (D) 

BRSl-4 Ornamental Landscape 480 (D) 

BRSl-5 Ornamental Landscape 1290 (D) 

BRSl-6 Ornamental Landscape 974 (D) 

BRSl-7 Ornamental Landscape 675 (D) 

HYDRO:BRS1-1 Ornamental Landscape 6978 (D) 

HYDRO:BRSl-2 Ornamental Landscape 11467 (D) 

J 
Reference Table 2-1 In the WQMP Guidance Document to populate this column 

J 

] 

] 
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Area 2 
OMA Name or ID Surface Type(s) Area (Sq. Ft.) DMAType 

82-1 Ornamental Landscape 14735 (B) 

82-2 Ornamental Landscape 116946 (B) 

B2-3 Ornamental Landscape 2474 (B) 

82-4 Ornamental Landscape 10344 (B) 

C2-1 Roof 3945 (C) 

C2-2 Roof 37444 (C) 

02-1 Concrete/ Asphalt 52295 (D) 

D2-2 Ornamental Landscape 16132 (D) 

02-3 Roofs 29062 (D) 

02-4 Concrete/ Asphalt 7715 (O) 

02-5 Concrete/ Asphalt 14218 (O) 

D2-6 Concrete/Asphalt 47218 (O) 

02-7 Ornamental Landscape 12828 (D) 

] 02-8 Ornamental Landscape 14043 (D) 

02-9 Roofs 39380 (D) 

BRS2-1 Ornamental Landscape 3758 (D) 

BRS2-2 Ornamental Landscape 1323 (D) 

BRS2-3 Ornamental Landscape 1500 (D) 

BRS2-4 Ornamental Landscape 1408 (D) 
] 

' Reference Table 2-1 m the WQMP Guidance Document to papulate this column 

J 

] 
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Area 3 
DMA Name or ID Surface Type(s) Area (Sq. Ft.) DMAType 

03-1 Roofs 143612 (D) 

D3-2 Concrete/ Asphalt 37577 (D) 

D3-3 Ornamental Landscape 39224 (D) 

D3-4 Roofs 1925 (D) 

D3-5 Roof 28275 (D) 

D3-6 Roof 37500 (D) 

D3-7 Concrete/ Asp ha It 40415 (D) 

03-8 Concrete/ Asp ha It 45827 (D) 
] 

03-9 Concrete/Asphalt 16353 (D) 

D3-10 Concrete/Asphalt 42080 (D) 

03-11 Concrete/Asphalt 37156 (D) 

] BRS3-1 Ornamental Landscape 5563 (D) 

BRS3-2 Ornamental Landscape 1144 (D) 

BRS3-3 Ornamental Landscape 2339 (D) 

BRS3-4 Ornamental Landscape 1565 (D) 

BRS3-5 Ornamental Landscape 4739 (D) 

] BRS3-6 Ornamental Landscape 7705 (D) 

HYDRO: BRS3-1 Ornamental Landscape 6099 (D) 

J Reference Tczb/e 2-l m the WQMP Gwdcznce Doc11ment to pop11lczte this column 

J 
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Area 4 

'l DMA Name or ID Surface Type(s) Area (Sq. Ft.) DMAType 

84-1 Ornamental landscape 3,793 (B) 

84-2 Ornamental Landscape 5,650 {B) 

B4-3 Ornamental Landscape 3,850 (B) 

84-4 Ornamental Landscape 3,850 (B) 

84-5 Ornamental Landscape 13,296 (B) 

04-1 Concrete/ Asphalt 13,501 (O) 

04-2 Ornamental Landscape 8,945 (D) 

04-3 Concrete/Asphalt 24,764 (O) 

J 04-4 Concrete/ Asphalt 24,764 (D) 

04-5 Concrete/ Asphalt 24,382 (D) 

04-6 Ornamental Landscape 5,830 (0) 

J D4-7 Roof 22,700 (0) 

04-8 Roof 22,700 (0) 

04-9 Roof 65,043 (O) 

04-10 Concrete/ Asphalt 16,396 (D) 

04-11 Concrete/ Asphalt 10,328 (D) 

04-13 Concrete/ Asphalt 6,697 (D) 

] 04-14 Concrete/ Asphalt 11,453 (D) 

04-15 Concrete/ Asp h CJ It 9,657 (D) 

D4-16 Concrete/ Asp ha It 8,155 (D) 

04-17 Concrete/Asphalt 6,383 (D) 

04-18 Concrete/ Asp ha It 6,827 (D) 

04-19 Ornamental Landscape 20,497 (D) 

BRS4-1 Ornamental Landscape 3,174 (O) 

-14 -
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BRS4-2 Ornamental Landscape 900 

BRS4-3 Ornamental Landscape 900 

BRS4-4 Ornamental Landscape 1,558 

BRS4-5 Ornamental Landscape 6,642 

BRS4-6 Ornamental Landscape 2,818 

BRS4-7 Ornamental Landscape 540 

BRS4-8 Ornamental Landscape 540 

BRS4-9 Ornamental Landscape 412 

BRS4-10 Ornamental Landscape 706 

BRS4-11 Ornamental Landscape 3,954 

BRS4-12 Ornamental Landscape 632 

, 
Reference Tobie 2-1 m the WQMP Guidance Document to populate this calumn 

Areas 
OMA Name or ID Surface Type(s) Area (Sq. Ft.) 

DS-1 Concrete/Asphalt 19,843 

DS-2 Concrete/Asphalt 51,185 

DS-3 Concrete/Asphalt 21,605 

DS-4 Roof 23,550 

DS-5 Concrete/ Asphalt 49,229 

DS-6 Ornamental Landscape 5,878 

BRSS-1 Ornamental Landscape 3,480 

BRSS-2 Ornamental Landscape 1,533 

BRSS-3 Ornamental Landscape 1,400 

J Reference Table 2-1 in the WQMP Guidance Document to populate this column 
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OMA Type 
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(D) 

(D) 

(D) 

(D) 
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Area 6 
OMA Name or ID Surface Typels) Area (Sq. Ft.) OMA Type 

D6-1 Concrete/ Aspha It 21,894 (D) 

06-2 Roof 20,160 (O) 

D6-3 Ornamental Landscape 9,609 (D) 

06-4 Ornamental Landscape 6,022 (D) 

D6-5 Roof 3,606 (D) 

06-6 Ornamental Landscape 21,643 (D) 

06-7 Concrete/ Asphalt 11,645 (D) 

D6-8 Concrete/ Asp ha It 64,944 (D) 

06-9 Ornamental Landscape 2,964 (0) 

06-10 Ornamental Landscape 4,364 (O) 

06-11 Ornamental Landscape 7,344 (D) 

BRS6-1 Ornamental Landscape 585 (D) 

PP6-1 Permeable Paving w/ 5,313 (D) 

Sand Filled Gap 

PPG-2 Permeable Paving w/ 9,610 (D) 

Sand Filled Gap 

'Reference Table 2-1 in the WQMP Guidance Document to populate this column 
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Table C.2 Type 'B', Self-Retaining Areas 

Areal 

Self-Retaining Area 

IArea 
Storm 

square Dept h 
OMA 

Post-project 'eet) inches) 

Name/ ID !surface type AJ BJ 

Bl-1 
Ornamental 

11025 P.62 
Landscape 

Bl-2 
Ornamental 

12718 0.62 
Landscape 

Bl-3 
Ornamental 

10246 0.62 
Landscape 

Area 2 

Self-Retaining Area 

IA re a 
Storm 

square Oept h 
OMA Dost-project ·eetJ inches) 

Name/ ID !Su rface type A] BJ 

82-1 
Ornamental 

14735 0.62 
Landscape 

B2-2 
Ornamental 

116946 J.62 
Landscape 

82-3 
Ornamental 

2474 0.62 
Landscape 

B2-4 
Ornament al 

10344 J.62 
Landscape 

rype '<: DMAs that are draining to the Self-Retainin1 
Area 

-~ 

CJ from TablE Required Retention 

llMA Name. : .4 = Depth (inches) 

w (CJ DJ 

Type 'C' DMAs that are draining to the Self-Retainin1 
IArea 

CJ from Tab IE Req uired Retentior 

nMA Name ~4 = J)ept h (inches) 

ID C] DJ 

ICl · l 13945 D.79 

:2-2 )7444 J.82 

l.62 

P.62 
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Area 4 

5elf-Retainin2 Area 

OMA 
Post-project 

Name/ ID !Surface type 

Ornamental 
84-1 

Landscape 

Ornamental 
B4-2 

Landscape 

Ornamental 
B4-3 

Landscape 

Ornamental 
B4-4 

Landscape 

Ornamental a4-s 
Landscape 

[D] = [B] + lBJ · [C] 
[A) 

Area 
square 

' eet) 

A) 

3,793 

5,650 

3,850 

3,850 

6,642 

Type 'C' DMAs that are draining to the Self-Retainin11 
Area 

Storm 

tlepth C] from Table Required Retentlo~ 

inches) l"'lMA Name , iC.4 = Depth (inches) 

(8) MD ,,C) (DJ 

0.62 

D.62 

0.62 

0.62 

0.62 
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Table C.3 Type 'C', Areas that Drain to Self-Retaining Areas 

Area 2 

PMA Receiving Self-Retaining OMA 

-.::;-
Q cu 

"CV-
~ ..... cu 
~ u c. :i::: L. E l'O .!!!, i='" 0 0 !Area (square 

"' &IJ ::J 0 c: ...... z t:r ..... aJ 
,.;! .Jij Product feet) Ratio d "' Q. u 

~ ' "' 
~ [A) 

t; 't: 
{BJ (CJ =[A] x {BJ OMA name/JD [DJ (C)/(Dj Cl ~ a 

] C2-1 3945 Roof 1 3,945 B2-1 14735 3.735 

C2-2 37444 Roof 1 37,444 82-2 116946 3.123 
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Table C.4 Type 'D', Areas Draining to BMPs 

Area 1 
OMA Name or ID BMP Name or ID 

01-1 BRSl-1 

01-2 BRSl·l 

01-3 BRSl-1 

01-4 BRSl-2 

01-5 BRSl-2 

01-6 BRSl-2 

01-7 BRS1-3 

01-8 BRS1-3 

Dl-9 BRSl-3 

01-10 BRSl-4 

01-11 BRSl-4 

01-12 BRSl-5 

01-13 BRSl-6 

01-14 BRSl-7 

01-15 BRSl-5 
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Area 2 
OMA Name or ID BMPNameorJD 

02-1 BRS2-1 

02-2 BRS2-1 

02-3 BRS2-2 

02-4 BRS2-3 

J 02-5 BRS2-2 

02-6 BRS2-4 

02-7 BRS2-4 

D2-8 BRS2-3 

J 
02-9 BRS2-3 

Area 3 
DMA Name or ID BMP Name or ID 

03-1 BRS3-1 

03-2 BRS3-1 

03-3 BRS3-1 

03-4 BRS3-1 

03-5 BRS3-2 

03-6 BRS3-3 

03-7 BRS3-3 

03-8 BRS3-4 

03-9 BRS3-5 

] 
03-10 BRS3-6 

03-11 BRS3-6 

] 
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Area 4 
DMA Name or ID BMP Name or ID 

04-1 BRS4-1 

04-2 BRS4-1 

04-3 BRS4-2 

04-4 BRS4-3 

04-5 BRS4-4 

04-6 BRS4-4 

04-7 BRS4-5 

04-8 BRS4-11 

04-9 BRS4-6 

04-10 BRS4-6 

04-11 BRS4-7 

04-13 BRS4-9 

04-14 BRS4-1 

04-15 BR54-10 

04-16 BRS4-12 

] 04-17 BRS4-8 

04-18 BRS4-10 

04-19 BRS4-5 
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" Area 5 
OMA Name or ID BMP Name or ID 

DS-1 BRSS-1 

DS-2 BRSS-1 

DS-3 BRSS-3 

DS-4 BRSS-3 

DS-5 BRSS-2 

DS-6 BRSS-2 

Area 6 
DMA Name or ID BMP Name or ID 

06-1 PP6-1 

06-2 PP6-1 

06-3 PP6-1 

] 06-4 PP6-1 

06-5 BRS6-1 

06-6 BRS6-1 

J 06-7 BRS6-1 

06-8 PP6-2 

06-9 PP6-2 

J 06-10 PP6-2 

06-11 PP6-2 
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Section D: Implement LID BMPs 

D.1 Infiltration Applicability 
Is there an approved downstream 'Highest and Best Use' for stormwater runoff (see discussion in 
Chapter 2.4.4 of the WQMP Guidance Document for further details)? 0 Y ~ N 

Geotechnical Report 

A Geotechnical Report or Phase I Environmental Site Assessment may be required by the Copermittee to 
confirm present and past site characteristics that may affect the use of Infiltration BMPs. In addition, the 
Co-Permittee, at their discretion, may not require a geotechnical report for small projects as described 
in Chapter 2 of the WQMP Guidance Document. If a geotechnical report has been prepared, include it in 
Appendix 3. In addition, if a Phase I Environmental Site Assessment has been prepared, include it in 
Appendix4. 

Is this project classified as a small project consistent with the requirements of Chapter 2 of the WQMP 
Guidance Document? 0 Y IZI N 

Infiltration Feasibility 

Table D.1 lnflltratlon Feasibility 

Does the project site ••• YES NO 

.•• have anv DMAs with a seasonal high groundwater mark shallower than 10 feet? x 
If Yes, list affernd DMAs: 

... have any DMAs located within 100 fe.et of a water supply well? x 
If Yes, list affected DMAs: 

_.have any areas identified by the geotechnical report as posing a public safety risk where infiltration of x 
stormwater could have a negative impact? 

If Yes, list affected DMA5: 

... have measured In-situ Infiltration rates of less than 1.6 inches I hour? x 
If Yes, list affected OM As: All OMAs affected 

... have significant cut and/or fill conditions that would preclude In-situ testing of infiltration rates at the final x 
Infiltration surface? 

If Yes, list affected DMAs: 
... l!eotechnlca l reoort Identify other site-specific factors that would preclude effective and safe Infiltration? x 

Describe here: Bedrock is extremely shallow; all BMPs wlll have subdralns to maintain a 48·hour drawdown 
time 

D.2 Harvest and Use Assessment 
Please check what applies: 

0 Reclaimed water will be used for the non-potable water demands for the project. 

O Downstream water rights may be impacted by Harvest and Use as approved by the Regional 
Board (verify with the Copermittee}. 

181 The Design Capture Volume will be addressed using Infiltration Only BMPs. In such a case, 

Harvest and Use BMPs are still encouraged, but it would not be required if the Design Capture 
Volume will be infiltrated or evapotranspired. 
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D.3 Bioretention and Biotreatment Assessment 

Other LID Bloretention and Biotreatment BMPs as described in Chapter 2.4.7 of the WQMP Guidance 
Document are feasible on nearly all development sites with sufficient advance planning. 

Select one of the following: 

181 LID Bioretention/Biotreatment BMPs will be used for some or all DMAs of the project as 

noted below in Section 0.4 

D A site-specific analysis demonstrating the technical infeasibility of all LID BM Ps has been 
performed and is included in Appendix 5. 

0 None of the above 

D.4 Feasibility Assessment Summaries 

Table D.2 LID Prioritization Summary Matrix 

Area 1 
UD SMP Hierarchy No LID 

(Alternative 
DMAName/ID l. Infiltration 2. Harvest and use 3. Bloretentlon 4. Blotreatment Compliance) 

Dl-1 D IXI 
Dl-2 0 ~ 
01-3 D ~ D 
01-4 D I> 0 ·-
Dl-5 I)< 

Dl-6 0 ~ 
01-7 D ~ 
Dl-8 IXl 
Dl-9 D [8] 
01-10 IX! 
01-11 [8] D 
Dl-12 D ~ 0 
Dl-13 D ~ 
Dl-14 IXI 
Dl-15 D [8] 
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Area 2 

OMA Name/ID 

02-1 
02-2 

02-3 

02-4 
D2-5 
D2-6 

D2-7 

02-8 
02-9 

Area 3 

DMAName/ID 

D3-1 
D3-2 
03-3 
D3-4 

03-5 
03-6 
03-7 
D3-8 

03-9 
03-10 
03-11 

5. Infiltration 

D 

D 
D 
D 

9. Infiltration 

D 
D 
D 
D 
D 

D 

LID BMP Hierarchy No LID 
(Alternative 

6. Harvest and use 7. Bioretention B. Biotreatment Compliance) 

lXI 
D ~ D D 
D [g] D D 
D [g] 
D [>< 

D x 
x 
x D 
IX 

LID BMP Hierarchy No LID 
(Alternative 

10. Harvest and use 11. Bioretention 12. Biotreatment Compliance) 

I I IXl 
D ~ D D 
I I ~ D D 
D ~ D D 
D IX 
I I >< D 
I I lX D 
D ~ D D 
D ~ D 
I I fX1 
I I C><l 
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] 

] 

] 

Area4 

DMAName/ID 

04-1 

04-2 
04-3 
04-4 
04-5 

04-6 
04-7 
04-8 

04-9 
04-10 
04-11 

D4-13 
04-14 
04-15 
04-16 

04-17 
04-18 

04-19 

Area 5 

OMA Name/ID 

05-1 
05-2 
05-3 

05-4 
05-5 
05-6 

Area 6 

OMA Name/ID 

D6-1 
06-2 

06-3 

06-4 
06-5 

06-6 
06-7 
06-8 

06-9 
06-10 

06-11 

13. Infiltration 

D 

17. Infiltration 

21. Infiltration 

x 
x 
>< 

>< 

IX 

l2J 
'Y 

,,x, 

LID BMP Hierarchy No LID 
(Alternative 

14. Harvest and use 15. Sioretention 16. Biotreatment CompUance) 

D ~ 
D ~ 
D [X] 

I I ~ 
0 [gJ 
0 12'.l 
I J IX1 
D ~ 
0 [gJ 
D 12'.l D 
[ J IX1 
D [g,1 
D X'. -
D >< D 
I I )< 

0 )< 

I I x_ 

D 12'.l D 

LID BMP Hierarchy No LID 
(Alternative 

18. Harvest and use 19. Bioretention 20. Biotreatment Compliance) 

D IXI 

D l2J 
D > D 
I I I)< D 
0 [gJ 
D ~ 

LID BMP Hierarchy No LID 
(Alternative 

22. Harvest and use 23. Bioretention 24. Blotreatment Compliance) 

D 
D D 

D 
(gl 

D (gl 
IXI 

D D 
D D 

D D 
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D.S LID BMP Sizing 

Table D.3 DCV Calculat ions for LID BMPs 

Area 1 

OMA OMA 
Area Effective OMA Areas x 

OMA (square Post-Project Impervious Runoff Runoff 
Type/ID feet) Surface Type Fraction, 11 Factor Factor BRS1-1/Bioretention 

[A] [BJ [C] [A] x [CJ 

BRS1-1 4941 Ornamental 0.1 0.11 545.8 

Landscaping 
Design 

D1-1 20982 Roofs 1 0.89 18715.9 Capture Proposed 

Design Volume, Volume 

Dl-2 49280 Roofs 1 0.89 43957.8 Storm VeMP on Plans 

Depth (cubic (cubic 
Dl-3 4920 Roofs 1 0.89 4388.6 {In) feet) feet) 

80123 67608.1 0.62 3493.1 4941 

OMA OMA 
Area Effective OMA Areas x 

DMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surface Type Fraction, Ir Factor Factor BRS1-2/ Bforetention 

[A] [BJ [CJ (A) x [CJ 

BRS1 -2 2088 Ornamental 0.1 0.11 230.6 

Landscaping 

01·4 27030 Concrete or 1 0.89 24110.8 

Asphalt Design 

Capture Proposed 

01-5 33289 Roofs 1 0.89 29693.8 Design Volume, Volume 

Storm Ve MP on Plans 

Dl-6 53188 Ornamental 0.1 0.11 5875 Depth (cubic (cubic 

Landscaping (in) feet) feet) 

115595 59910.2 0 .62 3095.4 3236.4 
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OMA OMA 

Area Effective OMA Areas x 
OMA (square Post-Project Impervious Runoff Runoff 

Type/ID f eet) Surface Type Fraction, It Factor Factor BRS1·3/Blore~ntlon 

(A} [BJ [CJ {A) x [C] 

BRSl-3 1187 Ornamental 0.1 0.11 131 .1 

Landscaping 

Dl-7 14455 Concrete or 1 0.89 12893.9 

Asphalt Design 

Capture Proposed 

Dl..S 11648 Ornamental 0.1 0.11 1286.6 Design Volume, Volume 

Landscaping Storm VBNIP on Plans 

Depth (cubic (cubic 
Dl-9 2500 Roofs 1 0.89 2230 (in} feet} feet} 

29790 16541.6 0.62 854.6 1839.85 

OMA OMA 

Area Effective OMA Are;is x 
OMA (square Post-P ra ject Impervious Runoff Runoff 
Type/ID feet) Surface Type Fraction, 11 Factor Factor BRSl-4/ Bioretention 

[A] [BJ [CJ [A] x [CJ 

BRS1-4 480 Ornamental 0.1 0.11 53 
Landscaping Design 

Capture Proposed 

01-10 13744 Roofs 1 0.89 12259.6 Design Volume, Volume 

Storm VeMP on Plans 
01-11 7762 Ornamental 0.1 0.11 857.4 Depth (cubic (cubic 

] Landscaping {in) feet) feet) 

21986 13170 0.62 680.5 744 

I 
J 
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OMA OMA 

Area Effettive OMA Areas JI 

1 DMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surface Type Fraction, 1, Factor Factor 8RS1-5/Bforetentfon 

1 [A] [BJ (CJ [A] x [CJ 

BRS1-5 1290 Ornamental 0.1 0.11 142.5 ,, Landscaping 
Design 

Dl-12 12935 Concrete or l 0.89 11538 Capture Proposed 

Asphalt Design Volume, Volume 

Storm VaMP on Plans 
Dl-15 24254 Ornamental 0.1 0.11 2679 Depth (cubic (cubic 

Landscaping (in) feet) feet) 

38479 14359.5 0.62 741.9 2000 

OMA OMA 

Area Effective OMA Areas x 
OMA [square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surface Type Fraction, 11 Factor Factor BRSI-6/ Bloretention 

J 
[A] [BJ [CJ [A] x [CJ 

BRSl-6 974 Ornamental 0.1 0.11 107.6 Design 

Landscaping Capture Proposed 

Design Volume, Volume 
Dl-13 18056 Concrete or l 0.89 16106 Storm VaM~ on Plans 

Asphalt Depth (cubic (cubic 

(in) feet) feet) 

19030 16213.6 0.62 837.7 1509 
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OMA OMA 
Area Effective OMA Areas x 

OMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surfilce Type Fraction, 11 Factor Factor BRSl-7 /Biaretentian 

[A] [BJ [CJ (A] x [CJ 

BRS1-7 675 Ornamental 0.1 0.11 74.6 Design 

landscaping Capture Proposed 

Design Volume, Volume 
Dl-14 14968 Concrete or 1 0.89 13351.5 Storm VIMP on Plans 

Asphalt Depth (cubic (cubic 

(in) feet) feet) 

15643 13426.1 0.62 693.7 1046 

] 
OMA OMA 
Area Effective OMA Areas x 

OMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surface Type Fraction, 11 Factor Factor HYOROBRSJ·l/Bloret~ntlon 

!A] [BJ [CJ [A] x [CJ 

HYDROBRS 6,978 Ornamental 0.1 0.11 770.8 Design 
1-1 Landscaping Capture Proposed 

Design Volume, Volume 

Storm VeMP on Plans 

Depth (cubic (cubic 

(in) feet) feet) 

6978 770.8 0.62 39.8 12,560 
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] 

l 
I 
I 

DMA 
Type/ID 

HYDROBRS 

l-2 

OMA 
Area 

(square 
feet) 

[AJ 

11,467 

11467 

Effective OMA 
Post-ProJect Impervious Runoff 
Surface Type Fraction, r, Factor 

(B] [CJ 

Ornamental 0.1 0.11 

landscaping 

- 32 -

OMA 
Areas )( 

Runoff 

Factor HYDROBRS1-2/Bioretention 

[A] x ICJ 

1266.6 Design 

Capture Proposed 

Design Volume, Volume 

Storm VeMP on Plans 

Depth (cubic (cubic 

(in) feet) feet) 

1266.6 0.62 65.4 20641 



Area 2 

... DMA OMA 
Area Effective DMA Areas I( 

DMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surface Type Fraction, 11 Factor Factor BRSl-1/Bloretentfon 

(A) [BJ [CJ [A] x [CJ 

BRS2-l 3758 Ornamental 0.1 0.11 415.1 

Landscaping 
Design 

Dl-1 52295 Concrete or l 0.89 46647.1 Capture Proposed 

Asphalt Design Volume, Volume 

Storm V~MP on Plans 

DZ-Z 16132 Ornamental 0.1 0.11 1781.9 Depth (cubic (cubic 

Landscaping (in) feet) feet} 

72185 48844.1 0.62 2523.6 5825 

OMA OMA 

Area Effective OMA Areas x 
OMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surface Type Fraction, 11 Factor Factor BRS2-2/Bioretention 

(A] [BJ [CJ [A] x (CJ 

BRS2-Z 1323 Ornamental 0.1 0.11 146.1 

landscaping Design 

Capture Proposed 

D2-5 14218 Concrete or l 0.89 12682.5 Design Volume, Volume 

Asphalt Storm VaMP on Plans 

J 
Depth (cubic (cubic 

DZ-3 29062 Roofs l 0.89 25923.3 (in) feet) feet) 

44603 38751.9 0.62 2002.2 2050 

.. 
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OMA OMA 
Area Effectfve OMA Areas x 

OMA {square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surface Type Fraction, Ir Factor Factor BRSl-3/Bforetention 

[AJ [B] [C] [A] x [CJ 

BRS2-3 1500 Ornamental 0.1 0.11 165.7 

Landscaping 

02-4 7715 Concrete or l 0.89 6881.B 
Design 

Asphalt 
Capture Propased 

D2-9 39380 Roof 1 0.89 35127 Design Volume, Volume 

Storm VsMP on Plans 
D2-8 14043 Ornamental 0.1 0.11 1551.2 Depth (cubic (cubic 

landscaping (in) feet) feet) 

62638 43725.7 0.62 2259.2 2325 

OMA OMA 
Area Effedive OMA Areas • 

OMA (square Post-Project Impervious Runoff Runoff 
Type/ ID feet) Surface Type Fraction, 11 Factor Factor BRSl-4/Bloretentlon 

[A) [BJ [CJ [A] x [CJ 

BRSl-4 1408 Ornamental 0.1 0.11 155.5 
Landscaping 

Design 

02-6 47218 Concrete or 1 0.89 42118.5 Capture Proposed 

Asphalt Design Volume, Volume 

Storm V1MP on Plans 

02-7 12828 Ornamental 0.1 0.11 1417 Depth (cubic (cubic 

Landscaping (in) feet) feet) 

61454 43691 0.62 2257.4 3172 
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Area 3 

OMA 

OMA Area Effective OMA Areas x 
OMA (square Post-Project Impervious Runoff Runoff 

Type/ ID feet) Surface Type Fraction, 11 Factor Factor BRS3-1/Biaretentian 

[A] [B] [CJ [A) x [C] 

BRS3-1 5563 Ornamental 0.1 0.11 614.5 

Landscaping 

03-1 143612 Roofs l 0.89 128101.9 

D3-2 37577 Concrete or l 0.89 33518.7 

Asphalt Design 

Capture Proposed 

D3-3 39224 Ornamental 0.1 0.11 4332.6 Design Volume, Volume 

Landscaping Storm VsMP on Plans 

Depth (cubic (cubic 
D3-4 1925 Roofs 1 0.89 1717.1 (in) feet) feet) 

227901 168284.8 0.62 8694.7 10458 

OMA OMA 

Area Effective OMA Areas x 
DMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surface Type Fraction, It Factor Factor BRS3-1/ Bioretention 

[A) [BJ [CJ [A] x [C] 

BRS3-2 1144 Ornamental 0.1 0.11 126.4 Design 

Landscaping Capture Proposed 
Design Volume, Volume 

D3-5 28275 Roofs 1 0.89 25221.3 Storm VBMP on Plans 

Depth (cubic (cubic 

(in) feet) feet) 

29419 25347.7 0.62 1309.6 1773 
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OMA OMA 

Area Effective OMA Areas x 
OMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surface Type Fraction, 11 Factor Factor BRS3-3/Bioretention 

[A) [B] [C] [A] x (CJ 

BRS3-3 2339 Ornamental 0.1 0.11 258.4 

Landscaping Design 

Capture Proposed 

D3-6 37500 Roofs 1 0.89 33450 Design Volume, Volume 

Storm VBM, on Plans 
D3-7 40415 Concrete or 1 0.89 36050.2 Depth (cubic (cubic 

Asphalt (in) feet) feet) 

80254 69758.6 0.62 3604.2 3625 

OMA OMA 

Area Effective OMA Areas x 
OMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surface Type Fraction, 11 Factor Factor BRS3-4/Bioretention 

[A] [B] [CJ [A] x [CJ 

BRS3·4 1565 Ornamental 0.1 0.11 172.9 Design 

landscaping Capture Proposed 

Design Volume, Vofume 
03-8 45827 Concrete or 1 0.89 40877.7 Storm VBMP on Plans 

l 
Asphalt Depth (cubic (cubic 

(in) feet) feet) 

I 
47392 41050.6 0.62 2120.9 2425 

I 
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OMA OMA 

Area Effettive OMA Areas x 
., OMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surfate Type Fraction, 11 Factor Factor BRS3-5/ Bioretention 

[A] [BJ [CJ [A] x [C] 

BRS3-5 4739 Ornamental 0.1 0.11 523.5 Design 

] Landscaping Capture Proposed 

Design Volume, Volume 

03-9 16353 Concrete or 1 0.89 14586.9 Storm VaM.P on Plans 
Asphalt Depth (cubic (cubfc 

(in) feet) feet) 

21092 15110.4 0.62 780.7 7345 

OMA OMA 

Area Effective OMA Areas x 
OMA (square Post-Project Impervious Runoff Runoff 

Type/ ID feet) Surface Type Fraction, 11 Factor Factor BRS3-6/Bioretent ion 

(A] [B) [CJ (A] x [C] 

BRS3-6 7705 Ornamental 0.1 0.11 851.1 

landscaping 
Design 

03-10 42080 Concrete or l 0.89 37535.4 Capture Proposed 

Asphalt Design Volume, Volume 

Storm VsMP on Plans 

03-11 37155 Concrete or 1 0.89 33143.2 Depth (cubic (cubic 

Asphalt (in) feet) feet) 

86941 71529.7 0.62 3695.7 11943 
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OMA OMA 

Area Effective OMA Areas x 
OMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surface Type Fr action, 11 Factor Factor HYDROBRS3-1/Bioret1mtion 

[A] fB] (CJ [A] x IC] 

HYDROBRS 6099 Ornamental 0.1 0.11 673.7 Design 

3-1 Landscaping Capture Proposed 

Design Volume, Volume 

Storm VaMP on Plans 

Depth (cubic (cubic 

(in) feet) feet) 

1 6099 673.7 0.62 34.8 9453.45 

Area 4 

OMA 

OMA Area Effective OMA Areas x 

OMA (square Post-Project Impervious Runoff Runoff 

Type/ ID feet) Surface Type Fraction, It Factor Factor 8R54-1/Bioretention 

[A] [BJ [CJ [AJ x [CJ 

BRS4-1 3,174 Ornamental 0.1 0.11 350.6 .. 
Landscaping 

D4·1 13051 Concrete or 1 0.89 11641.5 

Asphalt 
Design 

04-2 8,945 Ornamental 0.1 0.11 988 Capture Proposed 

Landscaping Design Volume, Volume 

Storm VBMP on Plans 

D4-14 11453 Concrete or l 0.89 10216.1 Depth (cubic (cubic 

Asphalt (in) feet) feet) 

36623 23196.2 0.62 1198.5 4949.7 
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] OMA OMA 
Area Effective OMA Areas x 

OMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surface Type Fraction, 11 Factor Factor BRS4-2/Bioretention 

[A] [BJ [CJ [AJ x [CJ 

BR54-2 900 Ornamental 0.1 0 .11 99.4 Design 

Landscaping Capture Proposed 

Design Volume, Volume 
04-3 24764 Concrete or l 0.89 22089.5 Storm VeMP on Plans 

Asphalt Depth (cubic (cubic 

(in) feet) feet) 

] 25664 22188.9 0.62 1146.4 1395 

J 
OMA OMA 
Area Effective OMA Areas x 

OMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surface Type Fraction, 11 Factor Factor BRS4-3/Bloretentfon 

(A] [BJ [C] [AJ x [CJ 

BRS4-3 900 Ornamental 0.1 0.11 99.4 Design 

landscaping Capture Proposed 

Design Volume, Volume 
04-4 24764 Concrete or l 0.89 22089.5 Storm VaMP on Plans 

Asphalt Depth (cubic (cubic 

(in) feet) feet) 

] 
25664 22188.9 0.62 1146.4 1395 

.. 
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n 

I 
I 
I 

OMA 

Type/JO 

BRS4-4 

04-5 

D4-6 

OMA 

Type/ID 

BRS4·5 

04-7 

D4-l9 

DMA 

Area 

(square 

feet) 

fA] 

1558 

24382 

5830 

31770 

OMA 

Area 

(square 

feet) 

[A] 

6642 

22700 

20497 

49839 

Effective 

Post-Project Impervious 

Surface Type Fraction, 11 

[B] 

Ornamental 0.1 

Landscaping 

Concrete or l 

Asphalt 

Ornamental 0.1 

Landscaping 

Effective 

Post-Project Impervious 

Surface Type Fraction, 1, 

[BJ 

Ornamental 0.1 

Landscaping 

Roofs 1 

Ornamentaf 0.1 

Landscaping 

OMA 

DMA Areas x 

Runoff Runoff 

Factor Factor 8RS4-4/Bioretention 

[CJ (A] x (C] 

0.11 172.1 

Design 

0.89 21748.7 Capture Proposed 

Design Volume, Volume 

Storm VBNIP on Plans 

0.11 644 Depth {cubic {cubic 

(in) feet) feet) 

22564.8 0.62 1165.8 2415 

OMA 

OMA Areas lC 

Runoff Runoff 

Factor Factor BRS4-S/8ioretentlon 

[C] [AJ x [CJ 

0.11 733.7 
Design 

Capture Proposed 

0.89 20248.4 Design Volume, Volume 

Storm VBMP on Pfans 

0.11 2264.1 Depth (cubic {cubic 

(in) feet) feet) 

23246.2 0.62 1201.1 11955 
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DMA OMA 
Area Effective OMA Areas x 

OMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surface Type Fraction, 11 Factor Factor 8RS4-6/Bforetentlon 

[A] !BJ [CJ (A] x [CJ 

BRS4-6 2818 Ornamental 0.1 0.11 311.3 

Landscaping Design 

Capture Proposed 

04-9 65043 Roofs 1 0.89 58018.4 Design Volume, Volume 

Storm VBMP on Plans 
D4-10 16396 Concrete or 1 0.89 14625.2 Depth (cubic (cubic 

Asphalt {in} feet) feet) 

84257 72954.9 0.62 3769.3 4368 

OMA OMA 

Area Effective OMA Areas x 
OMA (square Post-Project Impervious Runoff Runoff 

J 
Type/ID feet) Surface Type Fraction, It Factor Factor BRS4-7 /Bioretention 

(A] [BJ [CJ (A] x [C] 

BRS4-7 540 Ornamental 0.1 0.11 59.6 Design 

Landscaping Capture Proposed 
] 

Design Volume, Volume 
D4-ll 10328 Concrete or 1 0.89 9212.6 Storm VBMP on Plans 

Asphalt Depth (cubic (cubic 

(in) feet) feet) 

10868 9272.2 0.62 479.1 837 
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OMA OMA 
Area Effective OMA Areas x 

DMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surface Type Fraction, 11 Factor Factor BRS44J/Bioretention 

[A] [BJ [CJ (A] x [CJ 

BRS4-8 540 Ornamental 0.1 0.11 59.6 Design 

Landscaping Capture Proposed 

Design Volume, Volume 
04-17 6383 Concrete or 1 0.89 5693.6 Storm VaMP on Plans 

Asphalt Depth (cubic (cubic 

(in) feet) feet) 

6923 5753.2 0.62 297.2 837 

OMA OMA 
Area Effective OMA Areas x 

OMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surface Type Fraction, 11 Factor Factor BRS4-9/Bioretention 

[A] [BJ [CJ [AJ x [CJ 

BRS4-9 412 Ornamental 0.1 0.11 45.5 Design 

Landscaping Capture Proposed 

Design Volume, Volume 
04-13 6697 Concrete or 1 0.89 5973.7 Storm VaMP on Plans 

Asphalt Depth (cubic (cubic 

(in) feet) feet) 

] 7109 6019.2 0 .62 311 639 
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OMA OMA 
Area Effective OMA Areas x 

OMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surface Type Fraction, It Factor Factor BRS4-10/Bioretention 

(A] !BJ (CJ (A] x [CJ 

BRS4-10 706 Ornamental 0.1 0.11 78 

landscaping 
Design 

04-18 6827 Concrete or l 0.89 6089.7 Capture Proposed 

Asphalt Design Volume, Volume 

Storm VaMP on Plans 

04-15 9657 Concrete or l 0.89 8614 Depth (cubic (cubic 

Asphalt (in) feet) feet) 

J 17190 14781.7 0.62 763.7 1094 

OMA OMA 
Area Effective DMA Areas x 

] 
DMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surface Type Fraction, t1 Factor Factor 8RS4-11/Bioretentlon 

(A] [BJ [CJ [A] x (C] 

BRS4-11 3954 Ornamental 0.1 0.11 436.8 Design 

Landscaping Capture Proposed 

Design Volume, Volume 
D4-8 22700 Roofs 1 0.89 20248.4 Storm VeMP on Plans 

Depth (cubic (cubic 

(in) feet) feet) 

26654 20685.2 0.62 1068.7 7117.2 
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OMA OMA 

Area Effective OMA Areas x 
OMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surface Type Fraction, 11 Factor Factor BRS4-12/Bforetention 

[A] [BJ [CJ [A] x [CJ 

BRS4-12 632 Ornamental 0.1 0.11 69.8 Design 

Landscaping Capture Proposed 

Design Volume, Volume 
D4-16 8155 Concrete or 1 0.89 7274.3 Storm VaMP on Plans 

Asphalt Depth (cubic (cubic 
(in) feet) feet) 

8787 7344.1 0.62 379.4 980 

] 
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Area 5 

OMA OMA 
Area Effective OMA Areas x 

OMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surface Type Fraction, 11 Factor Factor BRSS-l/Bioretention 

[AJ [BJ [CJ [A] x [CJ 

BRSS-1 3480 Ornamental 0.1 0.11 384.4 

Landscaping 
Design 

05-1 19843 Concrete or l 0.89 17700 Capture Proposed 

Asphalt Design Volume, Volume 

Storm VaMP on Plans 

05-2 51185 Concrete or l 0.89 45657 Depth (cubic (cubic 

Asphalt (in) feet) feet) 

74508 63741.4 0.62 3293.3 5394 

OMA OMA 

Area Effective OMA Areas )( 

OMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet ) Surface Type Fraction, Ir Factor Factor 8RS5·2/ Bioretention 

[AJ [B] (CJ [A] x [CJ 

BRS5·2 1533 Ornamental 0.1 0.11 169.3 

Landscaping 
Design 

DS-5 49229 Concrete or l 0.89 43912.3 Capture Proposed 

Asphalt Design Volume, Volume 

Storm VBMP on Plans 

DS-6 5878 Ornamental 0.1 0.11 649.3 Depth (cubic {cubic 

Landscaping {in) feet) feet) 

56640 44730.9 0.62 2311.1 2376 
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1 
OMA OMA 

Area Effec:tive OMA Areas x 
OMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) SumceType Fraction, I, Factor Factor BRSS-3/Bioretention 

[AJ [BJ (CJ [AJ x [CJ 

BRSS-3 1400 Ornamental 0.1 0.11 154.6 

Landscaping Design 

Capture Proposed 

DS-3 23550 Roofs 1 0.89 21006.6 Design Volume, Volume 
Storm V11MP on Plans 

DS-4 21605 Concrete or 1 0.89 19271.7 Depth (cubic (cubic 

Asphalt (in) feet) feet) 

40432.9 0 .62 2089 2170 
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Area 6 

.., DMA 
OMA Area Effective OMA Areas x 

OMA (sq11are Post-Project Impervious Runoff Runoff 
Type/ID feet) Surface Type Fractlon, 11 Factor Factor PP6-1/Permeable Pavers 

[A] [BJ [CJ [A) x (CJ 

PP6-1 5313 Permeable 0.25 0.20 1052.8 

Paving Blocks 

w/ Sand Filled 

Gap 

06-1 21894 Concrete or 1 0.89 19529.4 

Asphalt 

D6-2 20160 Roofs 1 0.89 17982.7 
Design 

06-3 9609 Ornamental 0.1 0.11 1061.04 Capture Proposed 

Landscaping Design Volume, Volume 

Storm VBMP on Plans 

D6-4 6022 Ornamental 0.1 0.11 665.2 Depth (cubic (cubic 

Landscaping (in) feet) feet) 

62998 40291.S 0.62 2081.7 2125.2 
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OMA 

DMA Area Effettive OMA Areas x 
DMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) Surface Type Fraction, It Factor Factor PP6-2/Permeab/e Pavers 

IA] [BJ [CJ [A] x [CJ 

PP6-2 9610 Permeable 0.25 0.20 1904.3 

Paving Blocks 

w/ Sand Filled 

Gap 

D~8 64944 Concrete or l 0.89 57930 

Asphalt 

06-9 2964 Ornamental 0.1 0.11 327.4 

landscaping 
Design 

06-10 4364 Ornamental 0.1 0.11 482 Capture Proposed 

landscaping Design Volume, Volume 

Storm VIMP on Plans 

06-11 7344 Ornamental 0.1 0.11 811.2 Depth (cubic (cubic 

Landscaping (in) feet) feet) 

89226 61454.9 0 .62 3175.2 3844 
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DMA 

OMA Area Effective OMA Areas x 
OMA (square Post-Project Impervious Runoff Runoff 

Type/ID feet) surface Type fraction, 1, Factor factor 

[A] [B] (CJ [A] x [CJ 

BRS-1 585 Ornamental 0.1 0.11 64.6 

Landscaping 

D6-5 3606 Roofs 1 0.89 3216.6 

06-6 21643 Ornamental 0.1 0.11 2390.6 

Landscaping 

D6-7 11645 Concrete or 1 0.89 10387.3 

Asphalt 

37479 16059.1 

(BJ, (C] is obtained as described in Section 2.3.1 of the WQMP Guidance Document 

(E) is obtained f rom Exhibit A in the WQMP Guidance Document 

BRS6-l/Bloretention 

Design 

Capture Proposed 

Design Volume, Volume 

Storm VaMP on Plans 

Depth (cubic (cubic 

(in) feet) feet) 

0.62 829.7 906.75 

[G] Is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed In Appendix 6 
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Section E: Alternative Compliance (LID Waiver Program) 

LID BMPs are expected to be feasible on virtually all projects. Where LID BMPs have been demonstrated 
to be infeasible as documented in Section 0, other Treatment Cont rol BMPs must be used {subject to 
LID waiver approval by the Copermittee). Check one of the following Boxes: 

~ LID Principles and LID BMPs have been incorporated into the site design to fully address all 

Drainage Management Areas. No alternative compliance measures are required for this project 
and thus this Section is not required to be completed. 

Or -

D The following Drainage Management Areas are unable to be addressed using LID BMPs. A 
site-specific analysis demonstrating technical infeasibility of LID BMPs has been approved by the 
Co-Pennlttee and Included in Appendix S. Additionally, no downstream regional and/or sub
regional LID BMPs exist or are available for use by the project. The following alternative 
compliance measures on the following pages are being implemented to ensure that any 
pollutant loads expected to be discharged by not incorporating LID BMPs, are fully mitigated. 
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Section F: Hydromodification 

F.1 Hydrologic Conditions of Concern (HCOC) Analysis 

The project does create a Hydrologic Condition of Concern, not meeting the criteria for HCOC Exemption 
as shown below: 

HCOC EXEMPTION 1: The Priority Development Project disturbs less than one acre. The Copermittee 
has the discretion to require a Project-Specific WQMP to address HCOCs on projects less than one 
acre on a case by case basis. The disturbed area calculation should include all disturbances 
associated with larger common plans of development. 

Does the project qualify for this HCOC Exemption? 

If Yes, HCOC criteria do not apply. 

Dv ~N 

HCOC EXEMPTION 2: The volume and time of concentratlon1 of storm water runoff for the post· 
development condition is not significantly different from the pre-development condition for a 2-year 
return frequency storm (a difference of 5% or less is considered insignificant) using one of the 
following methods to calculate: 

• Riverside County Hydrology Manual 

• Technical Release 55 (TR-55): Urban Hydrology for Small Watersheds (NRCS 1986), or 
derivatives thereof, such as the Santa Barbara Urban Hydrograph Method 

• Other methods acceptable to the Co-Permittee 
Does the project qualify for this HCOC Exemption? Dv ~N 

Results Included in Table F.1 below and hydrologic analysis in Appendix 7. 
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Table F.1 Hydro logic Conditions of Concern Summary 
Area A: (Mitigated by extra storage in Area 1) 

2 year - 24 hour 

Pre-condition Post-condition % Difference 

Time of 13.2min 12.12min 8.2% 
Concentration 

Volume (Cubic Feet) 0.13 ac-ft 0.985 ac-ft 86.7% 

Area B: (Mitigated by extra storage in Areas 3 and 4) 

2 year - 24 hour 

Pre-condition Post-condition % Difference 

Time of 17.64 min 13.2 min 25.2% 
Concentration 

Volume (Cubic Feet) 0.19 ac-ft 1.37 ac-ft 86.1% 

1 
Time of concentration is defined as the time after the beginning of the rainfall when all portions of the drainage 

basin are contributing to flow at the outlet. 

HCOC EXEMPTION 3: All downstream conveyance channels to an adequate sump (for 
example, Prado Dam, Lake Elsinore, Canyon Lake, 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. 

Does the project qualify for this HCOC Exemption? Dv rgj N 
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F.2 HCOC Mitigation 

As an alternative to the HCOC Exemption Criteria above, HCOC criteria is considered mitigated if the 
project meets one of t he following conditions, as indicated: 

IXJ a. Additional LID BMPS are implemented onsite or offsite to mitigate potential erosion or habitat 
impacts as a result of HCOCs. This can be conducted by an evaluation of site-specific conditions 
utilizing accepted professional methodologies published by entitles such as the California 
Stormwater Quality Association (CASQA), the Southern California Coastal Water Research 
Project (SCCRWP), or other Co-Perminee approved methodologies for site-specific HCOC 
analysis. 

0 b. The project is developed consistent with an approved Watershed Action Plan that addresses 
HCOC in Receiving Waters. 

0 c. Mimicking the pre-development hydrograph with the post-development hydrograph, for a 2-
year return frequency storm. Generally, the hydrologic conditions of concern are not significant, 
if the post-development hydrograph is no more than 10% greater than pre-development 
hydrograph. In cases where excess volume cannot be infiltrated or captured and reused. 
discharge from the site must be limited to a flow rate no greater than 110% of the pre
development 2-year peak flow. 

0 d. None of the above. 

AREA A: (EXTRA STORAGE IN DMA AREA 1) 

Pre-Project Post-Project TotalHCOC Total BMP BMPStorage BMPStorage 
HCOC HCOC storage Storage Used byVbmp Remaining 

required Proposed (to store 
HCOC) 

5,662.8 ft3 42,906.6 fe 37,243.8 ft3 48,517 .25 ft3 10,502. l ~ 38,015.15 ft3 

AREA B: (EXTRA STORAGE IN OMA AREAS 3 ANO 4) 

OMA Pre-Project Post-Project Total HCOC Total BMP BMPStorage BMP 
Area HCOC HCOC storage Storage Used by Storage 

required Proposed Vbmp Remaining 
(to store 
HCOC) 

3 - - - 47,022.45 ft3 20,219.8 ft3 26,781.85 
ft3 

4 - --- - 37,981.9 ft3 12,926.6 ft' 25,055.3 ft' 

Total 8,276.4 ft3 59,677.2 tt3 51.400.8 ft3 78,598.35 ft3 33,146.4 ft3 51,837.15 
ft3 
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Section G: Source Control BMPs 

The following table identifies the potential sources of runoff pollutants for this project and specifies how 

they are addressed through permanent controls and operational BMPs: 

Table G.1 Permanent and Operat ional Source Cont ra Measures 

Pot ent ial Sources o f Runoff Perm anent St r uctural Source Control Operational Source Control BM Ps 
pollutants BMPs 

On-Site Storm Drain Inlets Mark all inlets with the words •only Rain Maintain and periodically repaint or 
Down the Storm Drain" or similar. Catch replace inlet markings. 
Basin Markers may be available from the 

Provide stormwater pollution prevention Riverside County Flood control and 
Water conservation District, call information to new site owners, leases, or 

951.995.1200to verify. operators. 

See applicable operational BMPs in Fact 
Sheet SC-44, "Ora inage System 
Maintenance," In the CASQA Stormwater 
Quality Handbooks at 
www.qbm~h!}ndbQQk~.com 

Include the following ln lease agreements: 
''Tenant shall not allow anyone to 
discharge anything to storm drains or to 
store or deposit mater la ls so as to create a 
potential discharge to storm drains.H 

Interior floor drains and elevator Interior floor drains and elevator shaft Inspect and maintain drains to prevent 
shaft sump pumps sump pumps will be plumbed to sanitarv blockages and overflow. 

sewer. 

Landscape/Outdoor Pesticide Use All final landscape plans will accomplish Maintain landscaping using minimum or no 
the fonowing: pesticides. 

Design landscaping to minimize irrigation See applicable operational BMPs In "What 
and runoff, to promote surface you should know for ..... Landscape and 
infiltration where appropriate, and to Gardening" at 
minimize the use of fertilizers and http:/ /rcflood.ori/stormwater/Downloads/ 
pesticides that can contribute to LandscapeGarden8rochure.pdf 
stormwater pollution. 

Provide IPM information to new owners, 
Where landscaped areas are used to lessees and operators 
retain or detain stormwater, specify 
plants that are tolerant of saturated soil 
conditions. 

Consider using pest-resistant plants, 
especially adjacent to hardscape. 

To insure successful establishment, select 
plants appropriate to site soils, slopes, 
climate, sun, wind, rain, land use, alr 
movement, ecological consistency, and 
plant Interactions 

Food service 
Describe the location and features of the 

See the brochure, "The Food Service designated cleaning area. 
Industry Best Management Practices for: 

Describe the items to be cleaned in this Restaurants, Grocery Stores, Delicatessens 
facility and how it has been sized to and Bakeries" at 
insure that the largest items can be http://rcflood.orlf stormwater/ Provide 
accommodated. this brochure to new site owners, lessees, 

and operators. 
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Refuse Areas 
Describe how site refuse will be handled The following will be implemented: 
and provide supporting detail to what is 

Provide adequate number of receptacles. 
shown an plans. 

Inspect receptacles regularly; repair or 

Signs will be posted on or near dumpsters 
replace leaky receptacles. Keep receptacles 

with the words "Do not dump hazardous 
covered. Prohibit/prevent dumping of 

materials here" or similar. liquid or hazardous wastes. Post "no 
hazardous materials" signs. Inspect and 
pick up litter daily and clean up spills 
immediately. Keep spill control materials 
available on-site. See Fact Sheet SC-34, 
"Waste Handling and Disposal" in the 
CASQA Stormwater Quality Handbooks at 
www.cabmphandbooks.com 

Loading Docks 
Move loaded and unloaded items indoors 
as soon as possible. 

See Fact Sheet SC-30, "Outdoor Loading 
and Unloading," in the CASQA Stormwater 
Quality Handbooks at 
www.cabmphandbooks.com 

Plazas, sidewalks, and parking lots 
sweep plazas, sidewalks, and parking lots 
regularly to prevent accumulation of litter 
and debris. Collect debris from pressure 
washing to prevent entry into the storm 
drain system. Collect washwater containing 
any cleaning agent or degreaser and 
discharge to the sanitary sewer not to a 
storm drain. 

Miscellaneous Drain or wash 
Boiler drain lines shall be directly or 

Water or Other Sources 
indirectly connected to the sanitary 
sewer system and may not discharge to 
the storm drain system. 

Condensate drain lines may discharge to 
landscaped areas if the flow is small 
enough that runoff will not occur. 
Condensate drain lines may not discharge 
to the storm drain system. 

Rooftop equipment with potential to 
produce pollutants shall be roofed and/or 
have secondary containment. 

Any drainage sumps on-site shall feature 
a sediment sump to reduce the quantity 
of sediment in pumped water. 
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Section I: Operation, Maintenance and Funding 

The Copermittee will periodically verify that Stormwater BMPs on your site are maintained and continue 
to operate as designed. To make this possible, your Copermittee will require that you include in 
Appendix 9 of this Project-Specific WQMP: 

1. A means to f inance and implement facility maintenance in perpetuity, including replacement 
cost. 

2. Acceptance of responsibility for maintenance from the time the BMPs are constructed until 
responsibility for operation and maintenance Is legally transferred . A warranty covering a 
period following construction may also be required. 

3. An outlfne of general maintenance requirements for the Stormwater BMPs you have selected. 

4. Figures delineating and designating pervious and impervious areas, location, and type of 
Stormwater BMP, and tables of pervious and impervious areas served by each facility. Geo
locatlng the BMPs using a coordinate system of latitude and longitude is recommended to 
help facilitate a future statewide database system. 

5. A separate list and location of self-retaining areas or areas addressed by LID Principles that do 
not require specialized O&M or inspections but will require typical landscape maintenance as 
noted In Chapter 5, pages 85-86, in the WQMP Guidance. Include a brief description of typical 
landscape maintenance for these areas. 

Your local Co-Permittee will also require that you prepare and submit a detailed Stormwater BMP 
Operation and Maintenance Plan that sets forth a maintenance schedule for each of the Stormwater 
BMPs built on your site. An agreement assigning responsibility for maintenance and providing for 
inspections and certification may also be required. 

Maintenance Mechanism: Property Owners Association 

Will the proposed BMPs be maintained by a Home Owners' Association (HOA) or Property Owners 
Association (POA)? 

~y ON 

Include your Operation and Maintenance Plan and Maintenance Mechanism in Appendix 9. Additionally, 
include all pertinent forms of educational materials for those personnel that will be maintaining the 
proposed BMPs within this Project-Specific WQMP in Appendix 10. 

- 57 -



1 

., 

j 

J 
J 

J 

J 

Appendix 1: Maps and Site Plans 
Location Map, WQMP Site Plan and Receiving Waters Map 
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Appendix 2: Construction Plans 
Preliminary Grading Exhibit 
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Appendix 3: Soils Information 
Geotechnical Study and Other Infiltration Testing Data 
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C=~ CH J Consultants 
~ 1355 E. Cooley Drive. Suite C. Colton, CA 92324 •Phone (909) 824-7111 •Fax (909) $03-1136 

15345 Anacapa Road, Suite D, Vtetorvllle, CA 92392 • Phone (760) 243-0506 • Fax (760) 243-122 5 
77·564A Country Club Drive, Suite 122, Palm Desert, CA 92211 • Phone (760) 772-8234 • Falt (909) 503-1136 

Canyon Springs Marketplace Corporation 

c/o IDA Investment Group 

2025 Pioneer Court 

San Mateo, California 94403 

Attention: Mr. Michael Morris 

Subject: Infiltration Investigation 
Canyon Springs Marketplace 
Riverside, California 

Dear Mr. Morris: 

July 9, 2014 

Job No. 14444-2 

As requested, infiltration testing was performed for storm water infiltration at the subject site. This 

report presents test data and summarizes the scope of testing. The site location and test locations are 

shown on Enclosure "A-1 ". The testing includes eight tests at approximately 5 feet below existing 

grade. 

Test Procedure 

Eight double-ring infiltrometer tests were performed to evaluate the infiltration potential of the site 

soils. Each test pit was excavated with a rubber-tire backhoe. The tests were performed in general 

conformance with ASTM D3385. During the test period, the water in the inner and annular rings was 

maintained at a constant level using a fl.oat valve and individual water source for each ring. The 

volume of water added to the inner and annular rings was measured using graduated cylinders and 

recorded at timed intervals. The graduated cylinder corresponding to the inner ring is readable to 

increments of 25 milliliters. 

GEOTECHNICAL ENGINEERING + MATERIALS TESTING + CONSTRUCTION INSPECTION + ENVIRONMENTAL CONSULTING 



.i 

PS.~ 
Job No. 14444-2 

possible compaction related to site grading and potential silting of the percolating soils. A safety 

factor should be detennined with consideration to other factors in the storm water retention system 

design, particularly storm water volume estimates, and the safety factors associated with those design 

components. 

Limitations 

CHJ Consultants has striven to perform our services within the limits prescribed by our client, and in 

a manner consistent with the usual thoroughness and competence of reputable geotechnical engineers 

and engineering geologists practicing under similar circumstances. No other representation, express 

or implied, and no warranty or guarantee is included or intended by virtue of the services performed 

or reports, opinion, documents, or otherwise supplied. 

This report reflects the testing conducted on the site as the site existed during the investigation, which 

is the subject of this report. However, changes in the conditions of a property can occur with the 

passage of time, due to natural processes or the works of man on this or adjacent properties. Changes 

in applicable or appropriate standards may also occur whether as a result of legislation, application or 

the broadening of knowledge. Therefore, this report is indicative of only those conditions tested at 

the time of the subject investigation, and the findings of this report may be invalidated fully or 

partially by changes outside of the control of CHI Consultants. This report is therefore subject to 

review and should not be relied upon after a period of one year. 

The conclusions and recommendations in this report are based upon observations perfonned and data 

collected at separate locations, and interpolation between these locations, carried out for the project 

and the scope of services described. It is assumed and expected that the conditions between locations 

observed and/or sampled are similar to those encountered at the individual locations where 

observation and sampling was performed. However, conditions between these locations may vary 

significantly. Should conditions that appear different from those described herein be encountered in 

the field by the client or any firm perfonning services for the client or the client's assign, this firm 

should be contacted immediately in order that we might evaluate their effect . 
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ENCLOSURE "A-1" 

JOB NO. 1444~2 
PREPARED FOR: CANYON SPRINGS MARKET CORPORATION 



Appendix 4: Historical Site Conditions 
Phase I Environmental Site Assessment or Other Information on Past Site Use 

(Not Applicable) 
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Appendix 6: BMP Design Details 
BMP Sizing, Design Details and other Supporting Documentation 
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Santa Ana Watershed - BMP Design Volume, VBMP 
(Rev. 10-2011) 

Legend:;====,.., 
Required Entries 

Calculated Cells 

(Note this worksheet shall !lJ1U. be used in co1y·11nclion with BMP designs from the LID BMP Deyig11 Handboo!.. J 
Company Name REC Date 7112/2016 
Designed by EVB Case No -------
Company Project Number/Name Canyon Springs Healthcare Center 

BMP Identification 

BMP NAME I ID AREA 1: BIORETENTION: BRSI-1 

Must match Name/ID used on BMP Design Calculation Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour Rainfall Depth, Ds.s= 0.62 inches 
from the Isohyetal Map in Handbook Appendix E -----

Drainage Management Area Tabulation 

Insert additional rows if needed to accommodate all DMAs draining to the BMP 

I ' I Proposed 
Effective OMA Design De.sign Capture Volume on 

OMA OMA Area Post-Project Surface lm!)E!rivOUS Runoff DMAAreasx Storm Volume, VBMP Plans (cubic 
Type/ID (square feet) Tyfle Fraci:ion, ~ Factor Runoff Factor Depth (in} (cubic feet) feet) 

Ornamental L 545.8 
1 

BRS1-1 4941 
Landscaaina 

0.1 0.11 
I t " 01-1 20982 Roofs 1 0.89 18715.9 ~ a:: 

01-2 49280 Roofs 1 43957.8 q 

01-3 4920 Roofs 1 4388.6 
~ I 11 

I 1 

~ 
I 11i 

I! 
II 

I r 
~ 

1 
., . [ a ~ 

c 
I 

~ 

Ill 

r:i 

1:11 
~( 

~ 

' 
1 ~ .... 

j t 
; I ~ =i 

~l i II :;· 

~ I 
:.'t. 

r. 

~a 
~·, 

' J 1:1 
~ ' 
' - 1:1. 

~ Total ll 67608.,.1_ Ill 0.62 3493.1. 4941. 

Notes: 

The remaining 1,447.9 cubicfeet of storage available will go towards storing the 37,243.8 cubicfeet o f HCOC volume. 



Bioretention Facility - Design Procedure 

Company Name: 
.. Desi ed by: 

REC 
EVB 

Enter the area tributary to this feature 

BMPID 
BRSl-1 

Desi Volume 

Enter V BMP determined from Section 2.1 of this Handbook 

@ Side slopes required (parallel to parking spaces or adjacent to walkways) 

Q No side slopes required (perpendicular to parking space or Planter Boxes) 

Required Entries 
Legend:--------------. 

Calculated Cells 

Date: 7/12/2016 
Case No.: 

V BMP= 3,493 ff 

Bioretention Facility Surface Area 

Depth of Soil Filter Media Layer 

Top Width ofBioretention Facility, excluding curb 

Total Effective Depth, dE 
dE = (0.3) x ds + (0.4) x 1 - (0. 7 /wr) + 0.5 

Minimum Surface Area, Am 

AM (ft2) 
VBMP (ft3 ) 

dE (ft) 

Proposed Surface Area 

Bioretention Facili 

Side Slopes in Bioretention Facility 

Diameter of Underdrain 

Longitudinal Slope of Site (3% maximum) 

6" Check Dam Spacing 

Describe Ve etation: 
Notes: 

Riverside County Best Management Practice Design Handbook 

JUNE2010 

3.0 ft 

20.0 ft 

dE = 1.77 ft ----

AM = 1,980 tr 

A= 4,941 ft2 

z = 4 :1 

6 inches 

0 % 

0 feet 



Santa Ana Watershed -B.MP Design Volume, VBMP 
(Rev. 10-2011) 

Legend:-=-- -. 
Required Entries 

Calculated Cells 

(Note this ll'Orlcsheet shall R!lfI. be used in conj1111ction mth .BMP designs.from the LID BMP Design Handbook) 

Company Name REC Date 7/12/2016 
Designed by EVB Case No _____ _ 
Company Project Number/Name Canyon Springs Healthcare Center 

BivfP Identification 

BivfP NAME I ID AREA l; BIORETENTION: BRS1~2 

Must match Name/ID used on BMP Design Calculation Sheet 

Design Rainfall De th 

85th Percentile, 24-hour Rainfall Depth, Dss• 0.62 inches 
from the Isohyetal Map in Handbook Appendix E - ----

Drainage Management Area Tabulation 

Insert additional rows i 'needed to accommodate oil DMAs draining to the BMP 

Proposed 

Effective OMA Design Design Capture Volume on 

OMA OMA Area Post-Project Surface lmperlvous Runoff DMAAreasx Storm Volume, VBMP Plans {cubic 

Type/ID (square feet) Type Fraction, 1, Factor Runoff Factor Depth (In) (cubic feet} feet) 

Ornamental 
r 

- -
BRSl-2 2088 

Landscaaina 
0.1 0.11 230.6 I 

I 
, 

Dl-4 27030 Concrete or Asphalt 1 0.89 24110.8 b. II 

Dl-5 33289 Roofs 1 0.89 2!J693.8 I . 
ll I 

Ornamental I ' .~ r' 
D1-6 53188 

LDndscanlna 
0.1 0.11 5875 

I 
1:1 

i -- ' c 
' - I 

l ; - ' a 
- m 

I 
" m 

I~ -, 
·::a;. 

~ ~ 

' "· 
[ 11 

I 'l 
' .. II\ ID 

~f ~: 
:111 I'll 

- - ' 
1;11 

_ri 
a - --- ' 

',Ill 
I 

""'i• I P.c; 
' 

I .. .... 
ll5595 Total l s~i012.t 0.62- 3095.4 3236.4 

Notes: 

The remaining 141 cubic feet of storage available wlll go towards storing the 37,243.8 cubic feet of HCOC volume. 
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Bioretention Facility - Design Procedure 
BMPID 

Legend: 
Required Entries 

BRSl-2 Calculated Cells 

Company Name: I REC Date: 7/12/2016 
Designed by: I EVB County/City Case No.: 

Design Volume 

Enter the area tributary to this feature 

Enter V BMP determined from Section 2.1 of this Handbook 

Type ofBioretention Facility Design 

® Side slopes required (parallel to parking spaces or adjacent to walkways) 

0 No side slopes required (perpendicular to parking space or Planter Boxes) 

Bioretention Facility Surface Area 

Depth of Soil Filter Media Layer 

Top Width of Bioretention Facility, excluding curb 
I 

I Total Effective Depth, dE 

dE = (0.3) x ds + (0.4) x 1 - (0.7/w1) + 0.5 

Minim.um Surface Area, Am 
VBMP (ft3) 

AM (ft2) 
dE (ft) 

Proposed Surface Area 

Bioretention Facility Properties 

Side Slopes in Bioretention Facility 

Diameter of Underdrain 

Longitudinal Slope of Site (3% maximum) 

611 Check Dam Spacing 

Describe VeRetation: 
' 

Notes: 

Riverside County Best Management Practice Design Handbook 

JUNE2010 

Ar= 2.65 

VBMP= 3,095 

ds = 3.0 

wT = 20.0 

de=! 1.77 

AM = ! 1,754 

A= 2,088 

z = 4 

6 

I 0 

I 0 

I 

I 

acres 

ft3 

ft 

ft 

ft 

1r 

ft2 

:1 

inches 

% 

I feet 

. 



Santa Ana Watershed - BMP Design Volume, VBMP 
(Rev. 10-2011) 

Legend:! 
Required Entries 

Calculated Cells 
(Note I his worksheet shafl S1JJlJ:. be used in conjunction with BMP designs from the LID BMP DWrn Handbook J 

Company Name REC Date 7/1212016 
Designed by EVB Case No ---------
Company Project Number/Name Canyon Sprinp Healthcare Center 

BMP Identification 

BMP NAME I ID AREA 1: BIORETENTION: BRSl-3 

Must match Name/ID used on BMP Design Calculation Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour Rainfall Depth, Das= 0.62 Inches 
from the Isohyetal Map in Handbook Appendix E -------

Drainage Management Area Tabulation 

Insert additional rows if needed to accommodate all DMAs drain ing to the BMP 

Proposed 
Effective DMA Design Design Capture Volume on 

OMA OMA Area Post-Project Surface lmpertvous Runoff DMAAr-easx Storm Volume, VarviP Plrms (cubic 
Type/ID (square feet) Type Fraction, 11 Factor Runoff Factor Depth (in) (cubic feet) feet) 

BR51-3 1187 
Ornamental 

0.1 0.11 131.1 
Landscaalna • Iii 

'! D1-7 1.4455 Concrete or Asphalt 1. 10!891. 12893.9 
Ornamental 1111 

'~ Dl-8 11648 
Landscao/na 

0.1 0.11 1.286.6 

Dl-9 2500 Roofs 1 0.89 2230 ~ 

• . ~ II a 
II 

II I 
- ,1 .I I I ,, 

u 
I ti 

1: I i 
II 

' i 

E 
11. f 

·p Ii I 

It 
b I 1 

~ 

I> 
ht I 

Ill . 
I• Q 

':Ji 
1a 

11 [ 

" I ·~ 
I! . 

.QI . l 

d ,._ 
-

1 ~ ~ 

- -
a q. - il:ii .a - -

29790 Total 16541.6 ' 0.62 854.6 1839.85 

Notes: 
The remaining 985.25 cubic feet of storage available will go towards storing the 37,243.8 cubic feet of HCOC volume. 
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Bioretention Facility - Design Procedure 
BMPID 

Legend: 
Required Entries 

BRSl-3 Calculated Cells 

Company Name: REC Date: 7/12/2016 
Designed by: EVB County/City Case No.: 

Design Volume 

Enter the area tributary to this feature 

Enter VBMP determined from Section 2.1 of this Handbook 

Type of Bioretention Facility Design 

@ Side slopes required (parallel to parking spaces or adjacent to walkways) 

0 No side slopes required (perpendicular to parking space or Planter Boxes) 

Bioretention Facility Surface Area 

Depth of Soil Filter Media Layer 

Top Width ofBioretention Facility, excluding curb 

Total Effective Depth, dE 
dE = (0.3) x ds + (0.4) x 1 - (0.7/wr) + 0.5 

Minimwn Surface Area, Am 
VBMP (ft3) 

AM (fi2) 
dE (ft) 

Proposed Surface Area 

Bioretention Facility Properties 

Side Slopes in Bioretention Facility 

Diameter of Underdrain 

Longitudinal Slope of Site (3% maximum) 

611 Check Dam Spacing 

Describe Vegetation: I J 

Notes: 

Riverside County Best Management Practice Design Handbook 

JUNE2010 

Ar= 0.684 

Vm,1P= 855 

ds = 3.0 

wr= 20.0 

dE= 1.77 

AM= 485 

A= 1,187 

z = 4 

L 6 

0 

r 0) 

I 

I 

acres 

ft3 

ft 

ft 

l ft 

tt• 

ft2 

:1 

inches 

% 

!feet 

: 

I 



Santa Ana Watershed-BMP Design Volume, VBMP 
{ReY. 10-2011) 

Legend:==== 
Required Entries 

Calculated Cells 

(Note th rs 11 orksheel shall !!!!li:. be used in conjunction w1tf1 BMP designs from the LID BMP Design Hn11dbQok) 

CompanyName REC Date 7/12/2016 
Designed by EVB Case No -------Company Project Number/Name Canyon Springs Healthcare Center 

Bl\.1P Identification 

Bl\.1P NAME I ID AREA I: BIORE'IENTION: BRSI-4 
Must match Name/ID used on BMP Design Calculation Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour Rainfall Depth, Das= 0.62 inches 
from the Isohyetal Map in Handbook Appendix E -----

Drainage Management Area Tabulation 

Insert additional rows if needed to accommodate all DMAs draining to the BMP 

Proposed 
Effective DMA Design Design Copture Volume on 

OMA OMA Area Post-Project Surface lmperi11ous Runoff DMAAreasx Storm Volume, V8r.11~ Plcms (cubfc 
Type/ID (square feet) Type Fraction, 11 Factor Runoff Factor Depth (in) (cubic feet) feet) 

Oma mental ~ 
:'a ~ - 11 ij BRS1-4 480 

LandscaDin11 
0.1 0.11 53 I 

1: 
= D1-10 13744 Roofs 1 0.89 12259.6 

Ornamental 
) 

01-11 7762 0.1 D.11 .. 
Landscadna 1:-·" .~ 

1 n 

- 0 

a 1:11 - ~ 

k' 
II 

I 1: 
11:11 I 
II 

'1111 l!;i 

' r1' 
I I! 

IJ .. 
I 11 

I 
~ 

I I II :J 
I ~ Q 

a 

I: IE 

I• 
~ G 

E 

~.6; 
1·.:i 

' I ~ 1:11 B 

21986 Total j 680.5 744 

Notes: 

The remaining 63.5 cubic feet of storage available will go towards storing the 37,243.8 cubic feet of HCOC volume. 



Bioretention Facility - Design Procedure 

REC 
EVB 

Enter the area tributary to this feature 

BMPID 

BRSl-4 

Desi Volume 

Enter V BMP detennined from Section 2.1 of this Handbook 

@ Side slopes required (parallel to parking spaces or adjacent to walkways) 

0 No side slopes required (perpendia.ilar to parking space or Planter Boxes) 

Required Entries 
Legend: t---~-----------; 

Calculated Cells 

Date: 7/12/2016 
County/Ci Case No.: 

Ar= 0.505 acres 

V BMP= 681 ft3 

Bioretention Facili Surface Area 

Notes: 

Depth of Soil Filter Media Layer 

Top Width ofBioretention Facility, excluding curb 

Total Effective Depth, dE 

dE = (0.3) x ds + (0.4) x I - (0.7/wr) + 0.5 

Minimum Surface Area, Am 
VaMP (ft

3
) 

AM (ft:2) -
dE (ft) 

Proposed Surface Area 

Bioretention Facili!Y Pro erties 

Side Slopes in Bioretention Facility 

Diameter of Underdrain 

Longitudinal Slope of Site (3% maximum) 

6" Check Dam Spacing 

Describe Ve etation: 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

3.0 ft 

20.0 ft 

1.77 ft 

AM = 386 ±r 

A= 480 ft:2 

z = 4 : 1 

6 inches 

0 % 

0 feet 



Santa Ana Watershed - BMP Design Volume, VBMP 

(Rev. 10-2011) 
Legend:,.,.._-~~ 

Required Entries 

Calculated Cells 

(Note 1hls worksheet shofl eJ:!.11. be used in conjunclion witli JJMP designs.from the LID BMP Dgtm llfmt/)9gli J 

Company Name REC Date 7/1212016 
Designed by EVB Case No -------Company Project Number/Name Canyon Springs Healthcare Center 

BMP Identification 

B:rvtP NAME I ID AREA 1: BIORETENTION: BRSl-5 
Must match Name/ID used on BMP Design Calculation Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour Rainfall Depth, Dss: 0.62 Inches 
from the lsohyetal Map in Handbook Appendix E -----

Drainage Management Area Tabulation 

rt dd"f I if d d t d t II DMAs d t th BMP nse a 1 1ana rows 1 nee e o occommo a e a rammg o e 

Proposed 
Effective DMA Design Df!sign Capture Volume on 

OMA OMA Area Post-Project Surface lmperlvous Runoff OMAAreasx Storm Volume, VBMP Plans (cubic 
Type/ID (square feet) Type Fraction, 11 Factor Runoff Factor Depth (in) (cubic feet) feet) 

Ornamental -- .... ~- -. 
BRS1-5 1290 O.l O.ll 1425 ' Landscooina 
Dl-12 12935 Ccncrete or Asoholt 1 0.89 11538 i ii m ' 
Dl-15 24254 

Ornamental 
0.1 0.11 2679 I D 

I~ 

Londscaoino ; II 
' l!J - II 

~ I• • 
I! 'II 

1 ... II 

~ II ~ 

' I.II j 

- i m I• 

1:1 E 

L - - - j l ,, I, ~ 
- I ~ ~ n~ l ~ 

I -~ 1: 
I~ 

" - - ' 
iii 

l ' - ... i l ldl 
- " 

l • 
I r I • 'r 

-
t 

.~ • I 

I :1 
I I 

,_ 
[ 

DJ 
- I a 11:11"" 

38479 Total 14359.S • 0.62 741.9 2000 

Notes: 

The remaining 1,258.1 cubic feet of storage available will go towards storing the 37,243.8 cubicfeet of HCOC volume. 



Bioretention Facility - Design Procedure 

Company Name: REC 

Desi ed b : EVB 

Enter the area tributary to this feature 

BMPID 

BRSl-5 

Desi Volume 

Enter VBMP determined from Section 2.1 of this Handbook 

T 

@ Side slopes required (parallel to parking spaces or adjacent to walkways) 

0 No side slopes required (perpendicular to parking space or Planter Boxes) 

Required Entries 
Legend: 1----"-----------. 

Calculated Cells 

Date: 7/12/2016 
County/Ci Case No.: 

AT= 0.883 acres 

Bioretention Facili Surface Area 

Notes: 

Depth of Soil Filter Media Layer 

Top Width ofBioretention Facility, excluding curb 

Total Effective Depth, dE 

dE = (0.3) x ds + (0.4) x 1 - (0.7/wr) + 0.5 

Minimum Surface Area, Am 
V Btv!l' (ft

3
) 

AM (ft2) ""' 
dE (ft) 

Proposed Surface Area 

Bioretention Facility Pro erties 

Side Slopes in Bioretention Facility 

Diameter ofUnderdrain 

Longitudinal Slope of Site (3% maximum) 

6" Check Dam Spacing 

Describe Ve etation: 

Riverside County Best Management Practice Design Handbook 

JUNE ZOlO 

ds = 3.0 ft -----
20.0 ft 

1.77 ft 

AM= 421 
ft~ 

A= 1,290 ft2 

z = 4 :1 

6 inches 

0 % 

__ o_~!feet 



Santa Ana Watershed - BMP Design Volume, VBMP 
(Rev. 10-2011) 

Legend:---== 
Required Entries 

Calculated Cells 

(Note this worksheet shall IZ!!ll! be used in con;unctian i111h BMP designs from the LID BMP Desjg11 H011dbook) 

Company Name REC Date 7/1212016 
Designed by EVB Case No -------
Company Project Number/Name Canyon Springs Healthcare Center 

HMP Identification 

B:MPNAME/ID AREA l:BIORETENTION: BRSl-6 
Must match Name/ID used on BMP Design Calculotian Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour Rainfall Depth, Dss• 0.62 inches 
from the Isohyetal Map in Handbook Appendix E -----

Drainage Management Area Tabulation 

Insert additional rows if needed to accommodate oil DMAs draining to the BMP 

Proposed 

Effective OMA Design Design Capture Volume on 
DMA OMA Area Post'-Project Surface 1mperivous Runoff DMAAreasx Storm Volume, VBMr Plans (cubic 

Type/ID (square feet) Type Fractlon, Ir Faclor Runoff Factor Depth (In) (cubic feet) fel?t) 

Ornamental I 

BRS1-6 974 
LandsraDino 

0.1 O.ll l 07.6 ,a 
' IC 

Dl-13 18056 Concrete or Asphalt 1 0.89 16106 ,, I 

' 
I I iR 

"·' 
.~ I 

! 

: I " --
·' I !I ·11:1 

' !J1 - . 
I I I .~ f: 

·~ 

- 11=1 
·- ~ '" .I f• --

- I ·-,, ~ 

-- " I> - - . 
IC l"m ,, 

,, :a ~ 

' 
" .. IC ,_ ,. 

·- [ b 'e 
L . I .. .,. .. 

19030 Total •t62P.¥.6LJ 0.62 L B37.1 [ 1509 

Notes: 

The remaining 671.3 cubic feet of storage available will go t owards st oring the 37,243.8 cubic feet of HCOC volume. 



Bioretention Facility - Design Procedure 
BMPID 

B:RSl-6 

Notes: 

REC 
EVB 

Design Volume 

Enter the area tributary to this feature 

Enter VaMP determined from Section 2.1 of this Handbook 

@ Side slopes required (para lel to parking spaces or adjacent to walkways) 

Q No side slopes required (perpendicular to parking space or Planter Boxes) 

Bioretention Facili Surface Area 

Depth of Soil Filter Media Layer 

Top Width ofBioretention Facility, excluding curb 

Total Effective Depth, dE 
dE = (0.3) x ds + (0.4) x 1 - (0.7/wr) + 0.5 

Minimum Surface Area, Arn 
VBMP (ft

3
) 

AM (ft2) = 
dE (ft) 

Proposed Surface Area 

Bioretention Facili 

Side Slopes in Bioretention Facility 

Diameter ofUnderdrain 

Longitudinal Slope of Site (3% maximum) 

6" Check Dam Spacing 

Describe Ve etation: 

Riverside County Best Management Practice Design Handbook 
JUNE 2010 

Required Entries 
Legend:--------,....--

Calculated Cells 

Date: 7/12/2016 
Case No.: 

0.44 

838 

3.0 

wr = 20.0 

acres 

ft 

ft 

dE = 1.77 ft -----

AM = 475 
ft~ 

A= 974 ft2 

z = 4 :1 

6 inches -----
0 % 

0 feet 



Santa Ana Watershed - B:MP Design Volume, VBMP 
(Rev. 10-2011) 

Legend:----
Required Entries 

Calculated Cells 
(Note this ll orksheel slrall Jl!!h! be used in co11j11nctfon with BMP designs from the LID BAIP Desim ffa11dboo6 ) 

Company Name REC Date 7/12/2016 
Designed by EVB Case No -------
Company Project Number/Name Canyon Springs Healthcare Center 

BMP Identification 

BMP NAME J ID AREA 1: BIORBTENTION: BRSI-7 

Must match Name/ID used on BMP Design Calculation Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour Rainfall Depth, D8_,• 0.62 Inches 
from the Isobyetal Map in Handbook Appendix E -----

Drainage Management Area Tabulation 

Insert ridditional rows if needed to accommodate all DMAs draining to the BMP 

Proposed 

Effective OMA Design Design CDpture Volume on 
OMA OMA Area Post-Project Surface lmperivDUS Runoff DMAAreasx Stonn Volume, Vl!MP Plans (cubic 

TVPe/ID (square feet) Type Fraction, ~ Factor Runoff Factor Depth (in) (cubic feet) feet) 

Ornamental IA o~ ail 
BRSl-7 675 

Londscat1ina 
O.l 0.11 74.6 

~-~ • 
Dl-14 14968 Concrete or Asphalt 1 0.89 13351.5 . 

i ~ 
' ~ -1 

: .... . 
IOI 

'" - ~ 

~· 
!• 

J Ii . 
II 

. 1 

~ l ::ii a , 
' I 

; 

-~ 
·ri 

! ~ I 
: 

L L 
I 
I 

- ' I I! 
; 

I 
- • 'i ', 

L , -·- . 
~ L _j ,i e ll 

L - dll 
~ . !< llf 

[ - - ·- I! f f 
r I -- '.I 

' ' - ' Ill! .~· 
I ~ 

L-
~' ~'Iii 

r 
I a : 1· 

Q .. ~ 
':I 

'm A-. ... - .. 
15643 Total 13426.1 0.62 693.7 1046 

Notes: 

The remaining 352.3 cubic feet of storage available will go towards storing the 37,243.8 cubic feet of HCOC volume. 
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BMPID Required Entries 
Bioretention Facility - Design Procedure - Legend: 

.BRSI-7 Calculated Cells 
Company Name: • REC Date: 7112/2016 
Desirmed by: I EVB County/City Case No.: 

Design Volume 

Enter the area tributary to this feature 

Enter V BMP determined from Section 2.1 ofthis Handbook 

Type of Bioretention Facility Design 

@ Side slopes required (parallel to parking spaces or adjacent to walkways) 

0 No side slopes required (perpendicular to parking space or Planter Boxes) 

Bioretention Facility Surface Area 

Depth of Soil Filter Media Layer 

Top Width ofBioretention Facility, excluding curb 

Total Effective Depth, dE 
dE = (0.3) x <ls+ (0.4) x I - (0.7/wr) + 0.5 

Minimum Surface Area, Arn 
v B!>.1P (ft

3
) 

AM (ft2) _ 
d ft 

Proposed Surface Area 

Bioretention Facili 

Side Slopes in Bioretention Facility 

Diameter of Underdrain 

Longitudinal Slope of Site (3% maximum) 

611 Check Dam Spacing 

Describe Ve etation: 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

Ar= 0.36 acres 

VaMP= 694 :ft3 

ds = 3.0 ft 

wr= 20.0 ft 

dE =I 1.77 ft 

AM = 394 
ft~ 

A= 675 

z= 4 :I -----
6 inches 

0 % 

feet 

l 
I 



] 

Santa Ana Watershed - BMP Design Volume, VBMP 
(Rev. 10-2011) 

Legend: I 
Required Entries 

Calculated Cells 

(Note this worksheet shall 9Elx be used i11 co1y1mclion wuh BMP de.signs from the LID BMP pesign Ha11dbook) 
Company Name REC Date 7/1212016 
Designed by EVB Case No -------Company Project Number/Name Canyon Springs Healthcare Center 

B:MP Identification 

BJY.11> NAME I ID AREA 1: BIORETENTION: HCOC: BRSl-1 
Must match Name/JD used on BMP Design Ca/cu/at/an Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour Rainfall Depth, Dss• 0.62 inches 
from the Isohyetal Map in Handbook Appendix E -----

Drainage Management Area Tabulation 

Insert additional rows if needed to accommodate all DMAs draining to the BMP 

Proposed 
Effective DMA Design Design Captute Volume on 

OMA DMAArea Post-Project Surf<ice lmperivous Runoff DMAAreasx Storm Volume, VllMP Plans (cubic 
Type/ID (square feet) Type Fraction, It Factor Runoff Factor Depth (Jn) (cubic feet) feet;} 

HYDR: Ornamental ,II - • 5978 0.1 (J 11 
BRS1-1 landscaIJlna --

"' ·~ .. : 
II) . 1a 

~ ~1:11 a 
\ :1111 • II 1:1 

' 
C I I ~ 

l it ·~ 
I : 

11 I 
i I IC 

' 1111 .:P" 
~ . 

II 

l ' lb. 
l 

•j 
' 

Ill 

J:I 

II 
L "i I '1 11' -

8 
:• 

I . 
c IP 

~ 

IP c= . a ~ 

' - ... ,_ Ill ....... _ .. 
169781 Total 770.8 0.62 39.8 12560 

Notes: 

The remaining 12,520.2 cubideet of storage available will go towards storing the 37,243.8 cubic feet of HCOC volume. 



Bioretention Facility - Design Procedure 

REC 
EVB 

Enter the area tributary to this feature 

BMPID 
HCOC:BRSl-1 

Desi Volunie 

Enter V BMP determined from Section 2.1 of this Handbook 

T 

@ Side slopes required (parallel to parking spaces or adjacent to walkways) 

0 No side slopes required (perpendicular to parking space or Planter Boxes) 

Required Entries 
Legend: i--------------. 

Calculated Cells 

Date: 7/12/2016 
County/City Case No.: 

AT= 0.16 acres ----

Bioretention Facility Surface Area 

Notes: 

Depth of Soil Filter Media Layer 

Top Width ofBioretention Facility, excluding curb 

Total Effective Depth, dE 
dE = (0.3) x <ls + (0.4) x 1 - (0.7/wr) + 0.5 

Minimum Surface Area, Am 

AM (rC) = 
VBMP (ft

5
) 

dE (ft) 

Proposed Surface Area 

Bioretention Facili 

Side Slopes in Bioretention Facility 

Diameter of Underdrain 

Longitudinal Slope of Site (3% maximum) 

6" Check Dam Spacing 

Describe Ve etation: 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

3.0 ft 

20.0 ft 

1.77 ft 

AM = 23 tr 

A= 6,978 ft2 

z = 4 :1 

6 inches 

% 

feet 



Santa Ana Watershed -B:MP Design Volume, VBMP 

(Rev. 10-2011) 
Legend:----

Required Entries 

Calculated Cells 
(Note this worksheet shall !Z!!lJ! be used in conjzmclion wllh BMP designs from the LTD B!tf P Desig11 H@dbool; ) 

CompanyName REC Date 7/1712016 
Designed by EVB Case No -------' Company Project Number/Name Canyon Springs Healthcare Center 

B:MP Identification 

BMP NAME I ID AREA 1: BIOREIENTION: HCOC: BRSl-2 
Must match Name/ID used on BMP Design Calculation Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour Rainfall Depth, Dss.. 0.62 inches 
from the Isohyetal Map in Handbook Appendix E - ----

Drainage Management Area Tabulation 

Insert additional rows if needed to occommodote all DMAs draining to the BMP 

Proposed 

Effective OMA Design Design Capture Volume on 
OMA OMA Area Post-Project Surface lmperivous Runoff DMAAreasx Storm Volume, Vl!MP Plans (cubic 

Type/ID (square feet) Type Fraction, 11 Factor Runoff Factor Depth (Jn) (cubic feet) feet} 

HYDRO: Ornamental l 
:1 -

BRS1-2 
11467 

landscaDlno 
0.1 O. l l 1266.6 

i ~ .~ 

' 1,. '1 -ti ' ' -

- a, 1a ~ 
I 

II 
It I I 

,p i 
~ la ~ 

i ' - ' -·-
·--- 1 r ·~ 

L 11.i 
J 

Ill 
~ 

I 

L____ ! • I • - ~ 

ll 

ll 
I 

I 
, I:· ll 

II, 
a . 1a - ; 

Ill~ 
• I ~ 1 

a .. a , .. "' 
.u.467 Total 126S.6 0.62 65i4f 20641 

Notes: 

The remaining 20,575.6 cubicfeet of storage available will go towards storing the 37,243.8 cubic feet of HCOC volume. 



L.J 

Bioretention Facility - Design Procedure 
BMPID 

Legend: 
Required Entries 

HCOC:BRSl-2 Calculated Cells 

Company Name: REC Date: 7/12/2016 
Designed by: EVB County/City Case No.: 

Design Volume 

Enter the area tributary to this feature 

Enter V BMP determined from Section 2.1 of this Handbook 

Type ofBioretention Facility Design 

@ Side slopes required (parallel to parking spaces or adjacent to walkways) 

0 No Side slopes required (perpendicular to parking space or Planter Boxes) 

Bioretention Facility Surface Area 

Depth of Soil Filter Media Layer 

Top Width ofBioretention Facility, excluding curb 

Total Effective Depth, dE 
dE = (0.3) x d5 + (0.4) x 1 - (0.7/wr) + 0.5 

Minimum Surface Area, Am 
VBMP (ft

3
) 

AM (ft2) 
dE (ft) 

Proposed Surface Area 

Bioretention Facili 

Side Slopes in Bioretention Facility 

Diameter of Underdrain 

Longitudinal Slope of Site (3% maximum) 

611 Check Dam Spacing 

Describe Ve etation: 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

Ar= 0.26 

VaMP= 65 

<ls = 3.0 

wr = 20.0 

1.77 

AM= 38 

A= 11,467 

z= 4 

6 ----
0 

0 

J 
! 

acres 

ft3 

ft 

ft 

ft 

tr 

ft2 

: I 

inches 

% 

feet 



-
Required Entries Santa Ana Watershed-Blv:IP Design Volume. VuMP Legend:r 

~- 10-2011) Calculated Cells 
(Note this 1rorkshee1 shall JlJ!!£ be 11sed irr conjunct1orr ivuli BJl1P designs from the LID BMP Dqign Hq11db()Ok) 

Company Name REC Date 7/1212016 I 
Designed by EVB Case No J 
Company Project Number/Name Canyon Springs Healthcare Center I 

BMP Identification 

BMP NAME I ID AREA 2: BIOREI'ENTION: BRS2-1 I 
Must match Name/ID used on BMP Design Calculation Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour Rainfall Depth, Dss'" 0.62 inches 
from the Isobyetal Map in Handbook Appendix E 

Drainage Management Area Tabulation 

Insert additional rows if needed to accommodate all DMAs draining to the BMP 

Proposed 

Effective DMA Design Design Capture Volume on 
OMA OMA Area Post-Project Surface lmperivous Runoff DMAAreasx Storm Volume, Vl!MP Plans (cubic 

Type/ID (square feet) Type Fraction, 11 Factor Runoff Factor Depth (in) (cubic feet) feet) 

Omomental 
,. ~· ~ ... -

BRS2-1 3758 
Landscaoina 

0.1 0.1.1 415.l 

D2-1 52295 Cllncrete or AsDhalt l 0.89 I 46647.l , t ~ 

D2-2 16132 
Ornamental 

0.1 0.11 1781.9 
I I 

Landsr;aoina I 

' , I ,. ~ 
.1 

I :l 
I , I 

I 
~ I . 

I 
I " : 

' 
: ,. 

I : ~I 
I , II 

I 
' 

,I i 
Ii . , 
I• 

!I 

I I " ., 
I 

' ' - ,, 
I 

- ' 
i 

72l85 Total 48844.l 0.62 2523.6 5825 

Notes: 

' 



1 Bioretention Facility - Design Procedure 
BMPID 

Legend: 
Required Entries 

DRS2-1 -1 Calculated Cells I 

Company Name: REC Date: 7/12/2016 
· Designed by: EVB County/City Case No.: 

I 
~ 

J . 

] 

] 

] 

Design Volume 

Enter the area tributary to this feature 

Enter VaMP determined from Section 2.1 of this Handbook 

Type ofBioretention Facility Design 

@ Side slopes required {parallel to parking spaces or adjacent to walkways) 

0 No side slopes required (perpendicular to parking space or Planter Boxes) 

Bioretention Facility Surface Area 

Depth of Soil Filter Media Layer 

Top Width of Bioretention Facility, excluding curb 

Total Effective Depth, dE 

dE = (0.3) x ds + (0.4) x 1 - (0.7/wr) ,. 0.5 

Minimum Surface Area, Am 

VBMP (ft
3

) 
AM (fi2) = 

dE (ft) 

Proposed Surface Area 

Bioretention Facility Properties 

Side Slopes in Bioretention Facility 

Diameter of Underdrain 

Longitudinal Slope of Site (3% maximum) 

6" Check Dam Spacing 

Describe Ve etation: 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

Ar= 1.66 acres 

VaMP= 2,524 ff 

ds = 3.0 ft 

wr = 20.0 ft 

dE= 1.77 ft 

AM = 1,430 
ft~ 

A= 3,758 ft2 

z= 4 : 1 

1inches 
---~ 

6 

0 % 

feet 

r 



Santa Ana Watershed - BMP Design Volume, VBMP Legend: 
Required Entries 

- -
(Rev. 10-2011) Calculated Cells 

(Note thrs lt'orkslleet shall !ll1!r. be used in c:onjunc:tion 11 lflr BMP designs from the LID BMP Desig11 Ha11dbook) 
Company Name REC Date 7/12/2016 
Designed by EVB Case No 
Company Project Number/Name Canyon Springs Healthcare Center 

BJ...11> Identification 

B!v.fi> NAME I ID AREA 2: BIORETENTION: BRS2-2 
Must match Name/ID used on BMP Design Calculation Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour Rainfall Depth, Dss= 0.62 inches 
from the Isohyetal Map in Handbook Appendix E 

Drainage Management Area Tabulation 

Insert additional rows if needed to accommodate all DMAs draining to the BMP 

Proposed 

Effective OMA Design De.sign Capture Volume on 

OMA OMA Area Post-Project Surface lmperivous Runoff DMAAreasx Storm Volume, VBMP Plans (cubic 
Type/ID (square feet) Type Fraction,~ Factor Runoff Factor Depth (in) (cubic feet) feet) 

Ornamental - j BRS2-2 1323 
LandscaDina 

D.l 0.11 146.1 II 
"' 02-5 14218 Concrete or Asphalt 1 o.~J 1.2P82.5 

I I 

02-3 2!)()62 Roofs l 0.89 25923.3 
" 

• ;o 
' 

I I I\ ;1 
- - ·- -

~ - - ·-- " ' ' - - - ·u. -
' ' ' 

[ 
I 

' -
-- ' 

[ II 
- ' II 

I ~ 
e 

~ ' ia 
I 

ilJ 

i -
' -

' I I 

-

' 
446f'3 Total 38751.9 0.62 2002.2 2050 

Notes: 



Bioretention Facility - Design Procedure 
BMPID 

Legend: 
Required Entries 

-

I BRS2-2 Calculated Cells 

Company Name: I REC Date: 7/12/2016 
Desiimed by: I EVB County/City Case No.: 

Notes: 

Desiim Volume 

Enter the area tributary to this feature 

Enter VaMP determined from Section 2.1 of this Handbook 

Type of Bioretention Facility Design 

@ Side slopes required {parallel to parking spaces or adjacent to walkways) 

0 No side slopes required (perpendicular to parking space or Planter Boxes) 

Bioretention Facility Surface Area 

Depth of Soil Filter Media Layer 

.. 
Top Width ofB1oretent1on Fac1hty, excludmg curb 

Total Effective Depth, dE 

dE = (0.3) x ds + (0.4) x 1 - (0.7/wr) + 0.5 

Minimum Surface Area, Am 

VBMP (ft
3

) 
AM (ft2) 

dE (ft) 

Proposed Surface Area 

Bioretention Facili 

Side Slopes in Bioretention Facility 

Diameter of Underdrain 

Longitudinal Slope of Site (3% maximum) 

611 Check Dam Spacing 

Describe Ve etation: 

Riverside County Best Management Practice Design Handbook 

JUNE2010 

Ar= 1.02 acres 

VaMP= 2,002 ft3 

ds= 3.0 ft 

- ft 

AM = l zl35 tr-

A= 1,323 ft:2 

z= 4 :1 

6 inches 

0 % 

__ o __ ]feet 

i 



Santa Ana Watershed - BMP Design Volume, V BMP Legend: 
Required Entries 

(Rev. 10-2011) Calculated Cells 
(Note this ll'orksheel shall~ be ftsed m conjunc11on 11 /Iii BMP designs from the LID BMP Dgign Hm1dboo/.) 

Company Name REC Date 7/1212016 I 
Designed by EVB Case No I 

J 
Company Project Number/Name Canyon Springs Healthcare Center I 

BMP Identification 

BMP NAME I ID AREA 2: BIORETENTION: BRS2-3 
Must match Name/ID used on BMP Design Calculation Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour Rainfall Depth, Ds:;• 0.62 Inches 
from the Isohyetal Map in Handbook Appendix E 

Drainage Management Area Tabulation 

Insert additional rows ;•needed to accommodate all DMAs draining to the BMP 

Proposed 

Effective OMA Design Design Captur! Volume on 
OMA OMA Area Post Project Surface lmpertvous Runoff IDMA""" Storm Volume, VllMP Plans (cubic 

Type/ID {square feet) Type Fraction, Ir Factor Runoff Factor Depth (in) (cubfcfeet) feet) 

BRS2·3 1.500 
Ornamental 

O.l 0.11 165.7 
LrmdscoDina ' 

D2-4 7715 ConcretJ? or Asphalt l ~ lF8L 6881.8 - I 

Dl-9 39380 Roafs 1 0.89 I 35127 l 
Omamentaf 

l 

~ 
• 

D2-8 14043 D.1 
l 

0.ll 
Landsconina II - ' 

, ... - I~ I 

·--
-

' - -
- ' 

[ - ' 
m 

1 
·' ' I 

- • I 

I• I 
~ ,, 

l 

"' ;; I ' 
: - I ;1 -- ,i 

- 1 

I 

62638,__ Total " 43725.7 0.62 2259.2 2325 

Notes: 



Bioretention Facility - Design Procedure 

REC 
EVB 

Enter the area tributary to this feature 

BMPID 

BRS2-3 

Desi \TolUJD.e 

Enter V BMP determined from Section 2.1 of this Handbook 

@ Side slopes required (parallel to parking spaces or adjacent to walkways) 

0 No side slopes required (perpendirular to parking space or Planter Boxes) 

Required Entries Legend:..,_ __________________ ~ 
Calculated Cells 

Date: 7/12/2016 
County/Ci Case No.: 

Ar= 1.44 acres 

V BMP= 2,259 ft3 

Bioretention Facility Surface Area 

Notes: 

Depth of Soil Filter Media Layer 

Top Width ofBioretention Facility, excluding curb 

Total Effective Depth, dE 
dE = (0.3) x <ls + (0.4) x 1 - (0.7/wT) + 0.5 

Minimum Surface Area, Am 
j 

AM (ft2) 
VaMP (ft) 

dE (ft) 

Proposed Surface Area 

Bioretention Facili 

Side Slopes in Bioretention Facility 

Diameter of Underdrain 

Longitudinal Slope of Site (3 % maximum) 

6" Check Dam Spacing 

Describe Ve etation: 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

3.0 ft 

20.0 ft 

1.77 ft 

AM = 1,280 tr 

A= 1,500 ft2 

z = 4 :1 

6 inches -----
0 % 

0 feet 



Santa Ana Watershed - B.MP Design Volwne, V BMP Legend:( 
Required Entries 

(Rev. 10-2011) Calculated CelJs 

(Note this worksheet shall t!!1£ be used in con;unclron with BMP designs from the LID BMP Desfgn Hnirdbook) 

Company Name REC Date 7/12/2016 I 
Designed by EVB Case No J 

Company Project Number/Name Canyon Springs Healthcare Center I 

BMP Identification 
- -~- --

I BMP NAME I ID AREA 2: BIORETENTION: BRS2-4 

Must match Name/ID used on BMP Design Calculation Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour Rainfall Depth, Ds.s"' 0.62 inches 
from the Isohyetal Map in Handbook Appendix E 

Drainage Management Area Tabulation 

Insert additional rows i' needed to accommodate all DMAs draining to the BMP 

Proposed 
Effective OMA Design Design COpture Volume on 

OMA DMAArea Post-Project Surface lmperlvous Runoff DMAAreasx Storm Volume, VFJMp Plans (cubic 
Type/ID (square feet) Type Fraction, Ir Factor · Runoff Factor Depth (in) (cubic feet) feet) 

Om amen ta I .. ..... , -
BRS2-4 1408 

Landscatlino 
0.1 0.11 155.5 . 

Dz.ti 472l8 Concrete or Asphalt l 0.89 42118.5 111 ' 
Ornamental II ; 

02-7 12828 
LandscaDina 

O.l 0.11 1417 ' ' . 
II . - . 

I " ~ . 

• 

• 
~ 

' ~ 

' 

I 

~ 

11 I 
, ~. 

' I I . 
I 

' ·- . 
- -

6l454 Total 43691 0.62 2257.4 3172 

Notes: 



I 

Bioretention Facility - Design Procedure 
BMPID 

Legend: 
Required Entries 

BRS2-4 Calculated Cells I 
Company Name: REC Date: 7/12/2016 
Desiimed by: EVB County/City Case No.: 

Desi® Volume 

Enter the area tributary to this feature 

Enter VaMP determined from Section 2.1 of this Handbook 

Type of Bioretention Facility Design 

@ Side slopes required (parallel to parking spaces or adjacent to walkways) 

0 No side slopes required (perpendicular to parking space or Planter Boxes) 

Bioretention Facility Surface Area 

Depth of Soil Filter Media Layer 

Top Width ofBioretention Facility, excluding curb 

Total Effective Depth, dE 
dE = (0.3) x ds + (0.4) x 1 - (0.7/wr) + 0.5 

Minimum Surface Area, Am 
VsMP (ft3) 

AM (ft2) 
dE (ft) 

Proposed Surface Area 

Bioretention Facili 

Side Slopes in Bioretention Facility 

Diameter of Underdrain 

Longitudinal Slope of Site (3% maximum) 

6" Check Dam Spacing 

Describe Ve etation: 

Riverside County Best Management Practice Design Handbook 

JUNE2010 

AT= 1.41 acres 

VaMP= 2,257 ft3 

ds = 3.0 ft 

wr = 20.0 ft 

1.77 ft 

AM = 1,279 
ft~ 

A= 1,408 ft2 

z= 4 :1 

6 inches 

0 % 

feet '-----

I 

I 



Santa Ana Watershed-B.MP Design Volume, VBMP 
(Rev. 10-2011) 

Legend:.-----, 
Required Entries 

Calculated Cells 
(Note this 1rnrlcsheel shall R!lll be wed in conjuncl/on 11 /lh BMP designs from tire LID BMP Dqign Hn11dbllol.) 

Company Name REC Date 7/12/2016 
Designed by EVB Case No -------Company Project Number/Name Canyon Springs Healthcare Center 

BMP Identification 

B:MP NAME I ID AREA 3: BIORETENTION: BRS3-I 
Must match Name/JD used on BMP Design Calculation Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour Rainfall Depth, Das"' 0.62 inches 
from the Isohyetal Map in Handbook Appendix E -----

Drainage Management Area Tabulation 

Insert additional rows if needed to accommodate all DMAs draining ta the BMP 

Proposed 

Effective OMA Design Design Capture Volume on 
OMA OMA Area Post Project Surface Jmperivous Runoff DMAAreasx Storm Volume, VaMP Plans (cubic 

Type/ID (square feet) Type Fraction, 11 Factor Runoff Factor Depth (in) (cubic feet) feet) 

Ornamental - " 
8RS3-l 5563 

Londscaoina 
0.1 0.11 614.5 , , 

D3-1 .143612 Roofs l 0.89 I 

03-2 37577 Concrete or Asphalt l 0189) 33518.7 II 

D3-3 39224 
Ornamental 

0.1 0.11 L 4332.6 
1: 1., 

l.DndscaDinf1 
03-4 1925 Roofs l 0.89 1717.1 - Ill 

[ 
' e - - - II 

- :1 

l 
[ 

~ r 
l ' 

[ -· I 

-
-

• l ~ 
I 

i 

I 
I 

,I 

[ ' 1 I 

[ - "' ' ' - " 
227901 Total 168234.8 0.62 8694.1 10458 

Notes: 

The remaining 1,763.3 cubic feet of storage available will go towards storing the 51,400.8 cubic feet of HCOC volume. 



Bioretention Facility - Design Procedure 

REC 
EVB 

BMPID 

BRS3-l 

Required Entries 
Legend: i----------------------------.,..--....----,...-; 

Calculated Cells 

Date: 7/1212016 
Case No.: 

Desi \Tolurne 
~ 1--~~~~----~~------------------------------------...;.;.....;.;..~~~~~~~~~~~~~~-----------------------------

Enter the area tributary to this feature 

Enter VaMP determined from Section 2.1 of this Handbook 

T 

@ Side slopes required (parallel to parking spaces or adjacent to walkways) 

0 No side slopes required (perpendicular to parking space or Planter Boxes) 

Bioretention Facility Surface Area 

Depth of Soil Filter Media Layer 

Top Width ofBioretention Facility, excluding curb 

Total Effective Depth, dE 

dE = (0.3) x ds + (0.4) x I - (0.7/w1) + 0.5 

Minimum Surface Area, Am 
VaMP (ft3) 

AM (ft
2

) 
dE (ft) 

Proposed Surface Area 

Bioretention Facili 

Side Slopes in Bioretention Facility 

Diameter of Underdrain 

Longitudinal Slope of Site (3% maximum) 

611 Check Dam Spacing 

Describe Ve etation: 

Riverside County Best Management Practice Design Handbook 
JUNE 2010 

Ar= 5.15 acres 

VaMP= 8,674 ft3 

ds = 3.0 ft -----------------
wr = 20.0 ft 

1.77 ft 

AM = 4,915 
ft~ 

A= 5,563 ft2 

z= 4 : 1 

6 inches 

0 % 

0 feet ----



Santa Ana Watershed - BMP Design Volume, VBMP Legend: 
Required Entries 

{Rev. 10-2011) I Calculated Cells 

(Note this worksheet shall Q!!/r be used in conjunction with BMP designs from the LTD BMP Design Ha11dbook) 
Company Name REC Date 7/12/l016 

Designed by EVB Case No I 
Company Project Number/Name Canyon Springs Healthcare Center I 

B:MP Identification 

BMP NAME I ID AREA 3: BIORETENTION: BRS3-2 I 
Must match Name/ID used on BMP Design Calculation Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour Rainfall Depth, Das= 0.62 inches 
from the Isohyetal Map in Handbook Appendix: E 

Drainage Management Area Tabulation 

Insert additional rows If needed to accommodate al/ DMAs draining to the BMP 
I Proposed 

Effuctive OMA Design Design Capture Volume an 
OMA OMA Area Post.Project Surfalle lmperivous Runoff DMAAreasx Storm Volume, VllMP Plans (cubic 

Type/ID (square feet) Type Fraction, Ir Factor Runoff Factor Depth(ln) (cubic feet} feet) 

BRS3-2 1144 
Ornamental 

0.1 0.11 126.4 
LandscaDlna ' 03-5 28275 Roofs 1 

I 
0.89 25221.3 ! 

' ~ i 

1: \ ,, 
I II . 
I tr ~ 

I 
It 

J 

·~ 
:1• < "-
. . 

1 ,. 

I 

'r I 

[ ' 
. 

- ,I 

' 
. 
: ' 

' I 
I 

I 

' 
} 

~ 

' 
' 

Ii 
L ,I fl 

l - l 
~ 

2fU19 Toto/ 25347.7 0.62 [ 1309.6 J-773 

Notes: 

The remaining 463.4 cubic feet of storage available will go towards storing the 51,400.8 cubic feet of HCOC volume. 

1 



Bioretention Facility - Design Procedure 

REC 
EVB 

Enter the area tributary to this feature 

BMPID 
BRS3-2 

Desi Volume 

Enter V BMP determined from Section 2.1 of this Handbook 

Required Entries 
Legend:i---------- ---

Calculated Cells 

Date: 7/12/2016 
Coun /City Case No.: 

Ar= 0.67 acres 

T e ofBioretention Facility Design 

Notes: 

@ Side slopes required (parallel to parking spaces or adjacent to walkways) 

0 No side slopes required (perpendicular to parking space or Planter Boxes) 

Bioretention Facili Surface Area 

Depth of Soil Filter Media Layer 

Top Width ofBioretention Facility, excluding curb 

Total Effective Depth, dE 
dE = (0.3) x ds + (0.4) x 1 - (0.7/wr) + 0.5 

Minimum Surface Area, Am 
VBMP (ft

3
) 

AM (fi2) = 
dE (ft) 

Proposed Surface Area 

Bioretention Facility Pro rties 

Side Slopes in Bioretention Facility 

Diameter of Underdrain 

Longitudinal Slope of Site (3% maximum) 

611 Check Dam Spacing 

Describe Ve etation: 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

3.0 ft 

wr = 20.0 ft -----

I.77 ft 

A M= 742 
ft~ 

A= 1,144 ft2 

z= 4 :1 

6 inches 

0 % 

feet 



- Required Entries Santa Ana Watershed - BMP Design Volume, V8 MJ> Legend: 
(Rev. IB-2011) Calculated Cells 

(Note zhis worl..sheet shall !!Jlli:. be ust!d 111 COl1.JllllCllon ll'ith BMP deslgnJ from 1/te LID BMP Design Handboo~ J 
Company Name REC Date 7/1212016 I 

Designed by EVB Case No I 
Company 'Project Number/Name Canyon Springs Healthcare Center I 

BMP Identification 

BMP NAME I ID AREA 3: BIORETENTION: BRS3-3 J 

Must motch Nome/ID 11sed on BMP Design Calculo tlon Sheet 

Design Rainfall Depth 

85tb Percentile, 24-hour Rainfall Depth, Dss= D.62 inc/les 
from the Isohyetal Map in Handbook Appendix E 

Drainage Management Area Tabulation 

Insert additional rows i 'needed to accommodate all DMAs draining ta the BMP 

PtopCISed 
I Effective OMA Design Design Captu/'11 Volumelm 

OMA OMA Area Post-Project Surface lmperivous Runoff DMA Areux Stosm Volume, V llNIP Plans (cubic 
Tl'J'l!/!D (squarn feet) 1\'pe Fral!t:lon, lr Factor Runoff FilCtor Depth(fn) (cubic feet) feetJ -

OmamenrDI c . 
BRS3-3 2339 O.l 0 . .11 l 58.4 • ~ Landscaa/na 

ir! 03-6 37SDO Roofs .1 ,Lnf'I, 33450 ~ 

03-7 40tll5 Cbncntr or A.<Dhalt 1 0.89 36050.:Z k . . . 
-- ' ~ 

J 
' 

' ' 
i 

I Ill 

- - !.P . Iii 
1111 . . 

~ 

II 

l . . 
I - I I 

L ' II ill -- ~ - I ' 
I ' 

I .. 
' . . 

' l Ill 

' II 

" Ill .. .. 
80254 Total 69758.6 0.62 3604.2 36ZS 

Notes: 
The remalnlng 20.8 cubic feet of storage avallable w ill go towards storing the 51,400.8 cubic feet of HCOC volume. 
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Bioretention Facility - Design Procedure 
BMPID 

Legend: 
Required Entries 

BRS3-3 Calculated Cells 

Company Name: REC Date: 7/12/2016 
Desil!Ded by: EVB County/City Case No.: 

Design Volume 

Enter the area tributruy to this feature 

Enter V BMP determined from Section 2.1 of this Handbook 

Type of Bioretention Facilitv Desim 

@ Side s!oµes required (parallel to parking spaces or adjacent to walkways) 

0 No side slopes required (perpendicular to parking space or Planter Boxes) 

Bioretention Facility Surface Area 

Depth of Soil Filter Media Layer 

Top Width of Bioretention Facility, excluding curb 

Total Effective Depth, dE 

dE = (0.3) x ds + (0.4) x 1 - (0.7/wr) + 0.5 

Minimum Surface Area, Am 
VaMP (fY) 

AM(ft2) 
dE (ft) 

Proposed Surface Area 

Bioretention Facility Properties 

Side Slopes in Bioretention Facility 

Diameter ofUnderdrain 

Longitudinal Slope of Site (3% maximum) 

6" Check Dam Spacing 

Describe Vegetation: I 
Notes: 

Riverside County Best Management Practice Design Handbook 
JUNE 2010 

Ar 1.84 

VeMP= 3,604 

ds = 3.0 

wr ::: 20.0 

dE = 1.77 

AM= 22043 

A= 2,339 

z = 4 

r 6 

I 0 

r 0 

, 

I I 
J 

I 

acres 

ft3 

ft 

ft 

ft 

tt• 

ft2 

:1 

inches 

% 

feet 

l 
I 
I 



~ 

Required Entries Santa Ana Watershed - Bl'v1P Design Volume, V8MP Legend:! 
(Rev. 10-2011) 

I Calculated Cells 

(Note this worJ.slleet shall !1!!lJ!. be used In con; unction w11h BMP designs .from the LID BMP Dnig11 Handkook) 

Company Name REC Date 7/l2/2016 
Designed by EY.B Case No 
Company Project Number/Name Canyon Springs Heal1hcare Center 

BMP Identification 

BMP N_.<1.ME / ID AREA 3: BIORETENTION: BRS3-4 
Must match Name/ID used on BMP Design calculation Sheet 

De.sign Rainfall Depth 

85th Percentile, 24-bour Rainfall Depth, D8$ 0.62 inches 
from the Isobyetal Map in Handbook Appendix E 

J 
Drainaee Management Area Tabulation 

Insert additional rows needed to occommodote all DMAs draining ro rhe BMP 
I 

Propos~ 

Effective OMA Design Design Capture Valumeon 
OMA OMAAtea Post-Project Surfllae lmperlvous Runoff DMAAreasx Storm Valume, VtMP Plons (cubi'a 

Type/ID (square feet} Type. Fraction, It Factor Ru nolf Factor Depth (in} (cubic feet) feet} 

BRS3-4 1565 
Ornamental 

D.l t 0.11 172.9 
LandscoM-in ' 

03-8 45827 Concrete or Asoltolt l D.119 41J877.7 l I 

I ' 

l ' I•• c 

l 1ii ' 
- ' . 

·I, . ., • 
! 

. - - . : 
- j 

II' 

" --
~ I I 

: 
" -

I ~ 

,. 

~-
Cl 

l 'l'! 

... 

' ' , --
47392 Toto/ 41050.6 0.62 2UD.9 2425 

Notes: 
' The remaining 304 .1 cubic feet of storage available will go towards storing the 51,400.8 cubic feet of HCOC volume. 

I 
-



Bioretention Facility - Design Procedure 

REC 
EVB 

Enter the area tributary to this feature 

BMPID 
BRS3-4 

Desi Volume 

Required Entries Legend:.__...;;_ ________ _ 
Calculated Cells 

Date: 7/12/2016 
Case No.: 

Ar 1.08 acres ----
1 Enter V BMP detem1ined from Section 2.1 ohhis Handbook 

1------------

Notes: 

® Side slopes required (parallel to parking spaces or adjacent to walkways) 

O No side sopes required {perpendicular to parklng space or Planter Boxes) 

Bioretention Facili Surface Area 

Depth of Soil Filter Media Layer 

Top Width of Bioretention Facility, excluding curb 

Total Effective Depth, dE 
dE = (0.3) x ds + (0.4) x 1 - (0.7/wr ) + 0.5 

Minimum Surface Area, Am 
VsMP (ftJ) 

AM (ft2) 
dE (ft) 

Proposed Surface Area 

Bioretention Facility Pro erties 

Side Slopes in Bioretention Facility 

Diameter ofUnderdrain 

Longitudinal Slope of Site (3% maximum) 

6" Check Dam Spacing 

Describe Ve etation: 

Riverside County Best Management Practice Design Handbook 
JUNE 2010 

ds = 3.0 ft 

wT = 20.0 ft 

AM= 11202 tr 

A= 1,565 ft2 

z = 4 :1 ----
6 inches - - --
0 % 

0 feet ----



-

Required Entries Santa Ana Watershed - BMP Design Volume, VBMP Legend: 
(Rov. 10·2011) • I Calculated Cells 

(Nore 1/J/5 "orksh~et shall !J!!1:i. bt used /11 conjlmction with EMP desigJU from th• LID BllfP Desjgn Hqataoek) 
Company Name REC Date 7/12/2016 I 
Designed by BVB Case No I 
Company Project Number/Name Canyon Springs Healthcare Center I 

BMP Identification 

B~ NAME / ID AREA 3: BIORETENTION: BRS3·5 I 
Must mctch Nome/ID used on BMP Design Calculation Sheet 

Design Rainfall Depth 

&5th Percentile, 24-hour Rainfall Depth, 
from the T~ohyetal Map in Handbook Appendix E 

Das• 0.62 inches 

Drainage Management Area Tabulation 

Insert additiono/ rows i' needed to accommodate all DMAs drolnlng to the BMP 

.Proposed 
fffectfve OMA Des fan Des/flrl eaptur11 Volum11on 

OMA DMAAtea Post-Project Sult.Ice lmpertvous Runoff DMAAreasx Storm Volum~ v.,.. Plans (cublr: 
Ty~/ID (JQ~are feet) Type Fraction,~ Factor Runoff Factor Depth (Ill) (cubic/ttt) feet) 

Omomental = ~ ~ I . 
BRS3·5 4739 

UJ(ld$Ctmlna 
0.1 0.11 523.5 

03-9 16353 Canr:rete or Asuha~ 1 D.89 14586.9 I ~ 

. 
I . 
' . . 

I'll 

-· ' . a" 

I ~ 
11 I ,. 

' . 
im 

' 
I 

, .... 

I 

. 

p 

- . ~ 
II 

II 
I 

' " 
• Iii 

2.2092 Total 15110.4 0.62 r 780.7 7345 I 

Notes: 

The remaining 6,546.3 cubic feet of storage available will go towards storing the 51,400.8 cubic feet of HCOC volume . 

. . ·---- .. 
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Bioretention Facility - Design Procedure 
BMPID 

Legend: 
Required Entries 

--

BRS3-5 Calculated Cells 

Company Name: I REC Date: 7/12/2016 

Desfaned by: I EVB Countv/Citv Case No.: 
Desiim Volume 

Enter the area tributary to this feature 

Enter V BMP determined from Section 2.1 of this Handbook 

Tvoe of Bioretention Facility Desi mi 

@ Side slopes req.ilred (parallel to parking spaces or adjacent to walkways) 

0 No side slopes required (perpendlOJlar to parking space or Planter Boxes) 

Bioretention Facility Surface Area 

Depth of Soil Filter Media Layer 

Top Width of Bioretention Facility, excluding curb 

Total Effective Depth, dB 
dE = (0.3) x ds + {0.4) x 1 - (0.7/wr) + 0.5 

Minimum Surface Area, Am 

AM (ft2) 
VBMP (ff) 

dE (ft) 
Proposed Surface Area 

Bioretention Facility Properties 

Side Slopes in Bioretention Facility 

Diameter ofUnderdrain 

Longitudinal Slope of Site (3%ma."<imum) 

6" Check Dam Spacing 

Describe Ve2etation: I 

Notes: 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

Ar= 0.48 

VaMP= 781 

ds = 3.0 

wr = 20.0 

dE = 1.77 

AM -=I 443 

A= 4,739 

z = 4 

t 6 

r 0 

r 0 

I 
I 
' I 
I 

acres 

ft3 

ft 

ft 

ft 

'ft" 
tr 

:1 

,inches 

% 

feet 

I 

' 



- Required Entries Santa Ana Watershed - BMP Design Volume, VaMP Legend:! 
(Rev. 10-2011) I Calculated Cells 

(Note rhls 11•ork!heer shall fl!!1x. bt used in COl'fllmclion m th BMP designs from rlM LTD BMP Dqlg11 Handbeo') 

Company Name REC Date 7/1212016 I 
Designed by BVB Case No J 
Company Project Number/Name Canyon Sprin~ Healthcare Center I 

BMP Identification 
.~~ ---

BMP NAME I ID AREA 3: BIORETENTION: BRS3-6 
Must match Name/JD used on BMP Design Calculation Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour Rainfall Depth, 
from the IsohyetaJ Map in Handbook Appendix E 

De5• 0.62 inches 

Drainage Management Area Tabulation 

Insert odditionol rows i needed to accommodate all DMAs draining to the BMP 

Proposed 

Effective OMA Desfgn D~gn C!JptVre Vo!umeo11 
OMA OMA Area Post-Project Surface lmperivous Runoff OMA Areas• Stoon Volum1r, VllMl' Plans (cubic 

Type/ID (square feet) Type ~raction, ~ Factor Runoff Factor Depth (In) (cubic feet) feet) 

BRS3·6 7705 
Oma men to I 

0.1 0.11 851.1 Landsca0in11. . 
03-10 42080 Concrete ar AsohrJlt J D.119) 37535A I' ,, 
03·JJ 37156 Concrete or Asphalt 1 0.89 33143.2 ..,, II 

Ill 
,, ,. 

' 

·- ' . 
• c 

u 
- - ,. . ' 

~ 

. 1,,, 
' -
I ,. 
I ' 

' all . r ' " I ' " l 

"' 
111:1 

I L 
[ ~ 

..,, lq 

I L 111 

- Ill D 
" 

I -
·~ 

I 

'• I• . - .. "" Bli!U1 Total 71529.7 0.62 3695.7 U943 

Notes: 

The remaining 8,247.3 cubic feet of storage available will go towards st oring t he 51,400.8 rubic feet of HCOC volume. 



Bioretention Facility N Design Procedure 

REC 
EVB 

Enter the area tn'butary to this feature 

BMPID 
BRS3-6 

Desi Volume 

Enter V BMP determined from Section 2. I of this Handbook 

@ Side slopes required (parallel to parking spaces or adjacerit to walkways) 

O No side slopes required (perpendicular to parking space or Planter Boxes) 

Required Entries 
Legend:1--...;;...----------, 

Calculated CeUs 
Date: 7/1212016 

Case No.: 

Ar 1.9 acres 

VnMP= 3,696 ft3 

1 1--------------------------------------~ 

Notes: 

Bioretention Facility Surface Area 

Depth of Soil Filter Meclia Layer 

Top Width ofBioretention Facility, excluding curb 

Total Effective Depth, dE 

dE = (0.3) x ds + (0.4) x 1 - (0.7/wr) + 0.5 

Minimum Surface Area, Am 
VsMP (ft°) 

AM(ft2) _ 
d£ (ft) 

Proposed Surface Area 

Bioretention Facili 

Side Slopes in Bioretention Facility 

Diameter ofUnderdrain 

Longitudinal Slope of Site (3% maximwn) 

6" Check Dam Spacing 

Describe Ve etation: 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

ds = 3.0 ft 

Wt = 20.0 ft 

AM= 2,094 ft~ 

A= 7,705 ft2 

z = 4 :1 ----
6 inches 

0 .% 

Ol feet ----



-

Required Entries Santa Ana Watershed - BMP Design Volume, V8MP Legend: I 
(Rev 10-2011} Calculated Cells 

(Note tlils "ori<sbect shall rmJ:t. Ii« uS«i in r:on)tmctlon 11 ·11h .BMP dwgns from the LTD BMP Dqlgu Hqudbogj J 
Company Name REC Date 7/1212016 . 
Designed by EVB Case No I 
Company Project Number/Name Canyon Springs Healthcare Center l -

BMP Identification 

BMP N.AivIE /ID AREA 3: BlORETENTION: HCOC: BRS3-l 
Must match Name/ID used oo BMP Design Ca/cu/at/on Sheet 

Desiga Rainfall Depth 

85tb Percentile, 24-bour Rainfall Depth, Das= 0.62 inches 
from the Isohyetal Map in Handbook Appendix E 

Drainage Management Area Tabulation 

Insert additional rows i needed to occommodote of/ DMAs draining to the BMP 

Proposed 

Effecilve OMA Design Design CripWre Volume on 
OMA OMA Area Post -Project Surface Jmpertvous Runoff DMAAleasx Stotm Volume, v_ Plans (cubfc 

Type/lD (squari;i fllet} Type Fraction, It Factor llur>off FaCl'OT Oepth(ln} (cubic feet} feet} 

HYDRO: 
6099 

Onwrr111ntal 
O.J 0.11 673.7 

BRS3·l LandsrrulltttJ ' 
-

-- ,, 
' 

' 
I! : 

i . ,_ 
·, 

I - II . 
11 " -- ' 

•; 

I· . ~· :. I • 

, • I< ~ 

1-

! II . 

' 
I 

! : 
' '· 

I . 

6D9!J Total 673.7 0.62 34.8 9453.45 

Notes: 
The remaining 9,418.65 cubic feet of storage available will go towards storing the 51,400.8 cubic feet of HCOC volume. 

-



Bioretention Facility - Design Procedure 

REC 
EVB 

Enter the area tributary to this feature 

BMPID 
HCOC: BRS3-1 

Desi Volume 

Enter Va~JP determined from Section 2.1 of this Handbook 

T 

@ Side slopes required (parallel to parking spaces or adjacent to walkways) 

0 No side slopes required (perpendirular to parking space or Planter Boxes) 

Required Entries 
Legend: 1----...:._-------------~ 

Calculated Cells 
Date: 7/1212016 

Case No.: 

ATt 0.22 acres -----
VeMP= 35 ft3 ----

Bioretention Facili Smface Area 

Notes: 

Depth of Soil Filter Media Layer 

Top Width of Bio retention Facility, excluding curb 

Total Effective Depth, dE 
dE = (0.3) x d8 + (0.4) x 1 - (0.7/wr) + 0.5 

Minimum Surface Area, Am 
VBMP (ftj ) 

de; (ft) 

Proposed Surface Area 

Bioretention Facility Pro ·es 

Side Slopes in Bioretention Facility 

Diameter ofUnderdraiJ1 

Longitudinal Slope of Site (3% maximum) 

611 Check Dam Spacing 

Describe Ve etation: 

Riverside County Best Management Pract ice Design Handbook 

JUNE 2010 

ds = 3.0 ft 

A= 6,099 ft2 

z= 4 :1 __ ;___ 

6 inches =------
0 % .__ __ _ 

__ ©;_____.1feet 



-
Required Entries Santa Ana Watershed - BMJ> Design Volume, V8MP Legend: 

~·· 10-2011) Calculated Cells 
(Note this worlislu!d shall llllJ:i. be U.Jed in con)lmCllOllWlfh BMP designs from tire LTD BMP Dqign HMdbAAk) 

Company Name REC Date 7/1212016 I 
Designed by EVB Case No j 

Company Project Number/Name Canyon Springs Healthcare Center 

BMP Identification 

BMP NAME I ID AREA 4: BIORETENTION: BRS4--l 
Must match Name/ID used on BMP Design Calculation Sheet 

Design Rainfall DCDth 

85th Percentile, 24-hour Rainfall Depth, Dss= 0.62 lnches 
from the lsobyetal Map in Handbook Appendix E 

... Drainage Management Area Tabulation 

Insert additional raws If needed to accommodate all DMAs draining to the BMP ,, 
Propo..ad 

Effei;tfve OMA Oesig11 Design Capw,., Volume on 
OMA DMAAn!a Post-Project Surface lmpertvous Runoff OMAAreasK StDrm Volume, v,..., Plans (cubic: 

Type/ID (square feet) Type Fraction,~ Factor Runoff Factor Depth (in} {c1.1bic feet) feet) 

Ornamerrtol - .... - . 
BRS4-l 31.74 0.1 0.11 350.6 . 

lonmrn"1M 

04-1 13051 Con=n! or Asphalt 1 0.89 11641.S 
~ 

D4-2 8945 
Orn omen to/ 

O.J 0.11 988 
I• ' Landscanlnn ' 

~ ' ' D4-14 11453 Con=~ or !Uphalt 1 I Q~~ 102il.6.1 

~ , · . .. " I 

I . ' 
, .. .. 

-
1 ~1 

I -
' . . ' 

, 

. 

' · ,. 
j I-

. 

' • I ' .. ~ . . 
I I-· 

' 
- ' -· 

11 
j ' a ~ 

Ill 
- ' ' ,· 

" 
3$623 Totof 23196.2 0.62 1..1.98.5 4949.7 

Notes: 

Th• ~''"'"" 3,751.2 "'"' '"' '' "°"ge '"'""'' ,.;11 go""''~' """"" '"' SL•00.8 w bk ... ~;;-m ;;;,;;;;.~ 



J 

Bioretention Facility - Design Procedure 

REC 
EVB 

Enter the area tributary to this feature 

BMPID 

BRS4-1 

Desi Volume 

Enter V BMP determined from Section 2.1 of this Handbook 

@ Side slopes required (parallel to palidng spaces or adjacent to walkways} 

0 No side slopes required (perpendicular to parking space or Planter Boxes} 

Required Entries 
Legend: 1---C-al;;;...cul-at_e_d_C_e_ll_s ----. 

Date: 7/12/2016 
Case No.: 

VaMP= 1,199 1ft3 

Bioretention Facili Surface Area 

Notes: 

Depth of Soil Filter Media Layer 

Top Width of Bioretention Facility, excluding curb 

Total Effective Depth, dE 
dE = (0.3) x ds + (0.4) x 1 - (0.7/wT) + 0.5 

Minimum Surface Area, Aro 
V1™.P(ft'*) 

AM (ft2) -
dE (ft) 

Proposed Surface Area 

Bioretention Facility Pro es 

Side Slopes in Bioretention Facility 

Diameter of Underdrain 

Longitudinal Slope of Site (3% maximum) 

6" Check Dam Spacing 

Describe Ve etation: 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

ds = 3.0 ft 

wr = 20.0 ft 

ft 

AM = 680 tr 

A= 32174 ft2 

z = 4 :1 

6 inches 

0 % 

0 =ifeet 



-
Required Entries Santa Ana Watershed - B:MP Design Volume, V BMP Legend: 

(Rev. 10-2011) J Calculated Cells 
(N()fe lhis11 orkJ!ied shol/ 0111. be used m ctm;1mcllon mth BhfP de.signs from the LID BMP Design Ha11d/Joo/,) 

Company Name REC Date 711212016 J 

Designed by EVB Case No 
, 

Company Project Number/Name Canyon Springs Healthcare Center -I 

B.MP Identification 

, ~-

~l BMP NA.ME I ID _AREA 4: BJORETENTION: BRS4-2 
Must match Name/JO used on BMP Design Colculotion Sheet 

Design Rainfall De1>th 

85th Percentile, 24-hour Rainfall Depth, D35 .. 0.62 inches 
from the Jsohyetal Map in Handbook Appendix E 

Drainage Management Area Tabulation 

lnurt additional rows if needed to accommodate all DMAs draining to the BMP 
I Proposed 

Effective OMA Desiun Design CDpture VoJumeon 
OMA OMA Area Post-Project Surfaae lmperiYIKlS Runoff DMAAreasx Stonn Volume, Vf!Mp Plans (cubic 

Type/ID (square feet) Type Fraction, ~ Factor Runoff factor O.pth(ln) (cub/cfett} fut) 
Ornamental ~~ 

BRS4-2 900 
Londsnminn 

IH 0.11 99.4 
11 

04-3 24764 Coner~ or Asnhnlr l 0.89 22089.5 ' 
1. 

I• 

-- ~ 

! 
- ·~ Ii 

ll!lll 

I - le 
- .. ' j 

I • 
- i. 

- ,_ 

I ' ,. 
; - -- . . - :. 

' - - I I 

' ~ 
1 • • . 

1 II II 

-- -- - ,_ I: 
[ I: ~ ... 11!1 

25664 Tomi U:Ula.9 o:w JJ46.4 1395 

Notes: 

The remaining 248.6 cubic feet of storage available will go towards storing the 51,400.8 cubic feet of HCOC volume. 

-
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BMPID Required Entries 
Bioretention Facility - Design Procedure Legend: 

BRS4-2 Calculated Cells 

Company Name: ~ REC Date: 7/12/2016 
Desiwed by: I EVB .. Cowity/City Case No.: 

Desien Volume 

Enter the area tributary to this feature 

Enter V BMP detennined from Section 2.1 of this Handbook 

Type of Bioretention Facility Desirn 

@ Side slopes required (parallel to parking spaces or adjacent to walkways) 

0 No side slopes required (perpendlrular to parking space or Planter Boxes) 

Bioretention Facility Surface Area 

Depth of Soil Filter Media Layer 

Top Width ofBioretention Facility, excluding curb 

Total Effective Depth, dE 
dE = (0.3) x ds + (0.4) x 1 - (0.7/wr) + 0.5 

Minimum Surface Area, Am 

AM (ft2) 
VBMP{ft) 

dE {ft) 

Proposed Surface Area 

Bioretention Facilitv Prooerties 

Side Slopes in Bioretention Facility 

Diameter of Underdrain 

Longitudinal Slope of Site (3% ma.'<imum) 

6" Check Dam Spacing 

Describe Vegetation: r l 
Notes: 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

Ar 0.589 

Vafl.:!P= 1,146 

ds = 3.0 

wT = 20.0 

dE = 1.77 

AM= (;50 

A= 900 

z = 4 

6 

I 0 

r (i) 

' ~ 

acres 

ft3 

ft 

ft 

ft 

l ft~ 

ft2 

:1 

inches 

i% 

feet 

I 



Santa Ana Watershed- BMP Design Volume, V8 Ml' Legend: 
Required Entries 

(Rev 10-2011) ] Calculated Cells 
(NoM this worksheet shall lllll be used m con;tmc//on W•lh BMP rieslgn$from the LID BltfP De<IM Han1l>qpl. I 

Company Name ,R.BC Date 7/1212016 
Designed by BVB Case No 
Company 'Project Number/Name Canyon S~rings Healthcare Center I 

BMP Identification 

BMP NAME I ID AREA 4: BJORETENTION: BRS4-3 I 
Must match Name/ID used on BMP Design Calculation Sheer 

Design Rainfall Depth 

&5th Percentile, 24-hour Rainfall Depth, Das 
from the Jsohyelal Map in Handbook Appendix E 

0.62 inches 

Drainage Management Area Tabulation 

Insert additional rows If needed to aa;ommodate all DMAs draining to the BMP 

Proposlld 
E~ctive OMA Design Design Capture Valumeon 

OMA DMAArea Post-Project Sumce lmperlvous Runoff DMAAreasx Stonn Volume, VIMP Plans (cubki 
TVJ!e/ID (square feet) Type Fraction, If Factor Runoff Fat!!>f D~pth(ln} (cublcfe~) fettt) 

Ornamental ~ 

BRS4-3 900 
Lllndscnnlna 

O.l 0.11 99.4 IJ Ill 
. 11 

04-4 24764 Concrtte or Asphalt 1 o.~ 21089.S 
,, 

a 
-

If 
~ 

I ' ,- -- i " i 
~ ' ~ ' l 

' - I : - -

' ' 
l l ,, ~ -

'" I ~ 
, 

' ' 
I 

" :• 
. 

l'I 
I~ ' 

,, - ~ ~ I' 

' "' Id 

[ II 
: ,. ~ 

I 

l . 
: 

. . 
l l :• I 

I [ a ,. 
l - --

I l<li " l _J .. ... - ... . .. -

25664 Total I U~_:g, 0.62 I U46.4 1395 

Notes: 

The remainina 248.6 cubic feet of storage available will go towards storing the 51,400.B cubic feet of HCOC volume. 

- .. 



'1 
BMPID Required Entries 

Bioretention Facility - Design Procedure Legend: 
BRS4-3 Calculated Cells 

1 Company Name: REC Date: 711212016 
I Desiimed by: I EVB County/City Case No.: 

1 
J 

I 

~ 

1 
J 

1 
I 

J 
] 

] 

] 

] 

] 

] 
1 

Desiim Volume 

Enter the area tributary to this feature 

Enter V BMP determined from Section 2. I of this Handbook 

Type ofBioretention Facility Desi1m 

@ Side slopes required (parallel to par1<lng spaces or adjacent to walkways) 

0 No side slopes required (perpendicular to par1clng space or Planter Boxes) 

Bioretention Facility Surface Area 

Depth of Soil Filler Media Layer 

Top Width of Bioretention Facility, excluding curb 

Total Effective Depth, dE 
dE = (0.3) x ds + (0.4) x 1 - (0.7/wr) + 0.5 

Minimum Surface Area, Am 

AM (fl:2) 
VeMP ere) 

dE (ft) 

Proposed Surface Area 

Bioretention Facility Properties 

Side Slopes in Bioretention Facility 

Diameter ofUnderdrain 

Longitudinal Slope of Site (3% maximum) 

6" Check Dam Spacing 

Describe Vegetation: 
Notes: 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

AT= 0.589 

VaMP"" 1,146 

<ls= 3.0 

wr= 20.0 

dE - 1.77 

AM = 650 

A= 900 

z= 4 

r 6 

0 

I 0 

r 

acres 

ft3 

ft 

ft 

lft 

fr 

ft2 

: 1 

inches 

% 

]feet 

' 



Santa Ana Watershed - BMP Design Volume, V8MP Legend: 
Required Entries 

(Rev. 10-201 I) I Calculated Cells 
(Nott !his 11·orbhm shall Jl4/l: ~ trJM in conjunction >Pith BMP desigru from-fh~ UD Bllf P Dmgn H mu/"9ok) 

Company Name REC Date 7/12f2016 I 

Designed by EVB Case No I 
Company Project Number/Nwne Canyon Springs Healthcare Center I 

B.lv:IP Identification 

BMP NAME I ID AREA 4: BJORKfENTION: BRS4-4 J 
M ust match Name/ID used on BMP Design Calculation Sheet 

Desiim Rainfall Deoth 

85tb Percentile, 24-hour Rainfall Depth, Ds5• 0.62 inches 
from the Jsohyetal Map in Handbook Appendix E 

DrainaJ?C Mana.!"ement Area Tabulation 

Insert additional rows i1 needed to occommodote all DMAs draining to the BMP 

Proposed 

Effitctivs OMA Dl!Slgn Design Copwre Volume on 
OMA OMA Arn Post-Project Surfllc;e lmperiVous Runoff OMA Areas x Stonn Volvme, v™, Plons (cubic 

Type/ID (square~tJ Type Fraction, 11 Factor Runoff f'a<;tor Depth (In) (cubkfeet} feet) 

Oroame11tal 
.,, __ 

-- a --
BRS4-4 1558 

landscnaln" 
0.1 0.11 l7il.1 

04-S 24382 Cum:rete or Asphalt :1 0.89 21748.7 
Ornamental ~ 

04-6 5830 
l.and.,.,.,,fna 

0.1 0.11 644 

~- II 
~ ,. 

I • 

- - -- I• 

- - I• 

l• 

'"" -- I' I 
; I 

' I 

l 
t " -

l . 
I 

L 

L 
" 

I - Ii. , II 
I 

. 
I ' 

I ' 
i 

. -- ' 

•• • i' r. I • 

I f", . 
. ~ ... 

3!·17.0J Toro/ 22564..8 0.62 I 1U5.8 2415 

Notes: 

I The remainins 1.249.2 cubic feet of storage available Will go towards storing the 51,400.8 cubic feet of HCOC volume. I 
-



Bioretention Facility - Design Procedure 
B:MP ID 

Legend: 
Required Entries 

BRS4-4 Calculated Cells 
: Company Name: REC Date: 7/12/2016 
1 Desilmed bv: EVB County/City Case No.: 

I 
I 

I 
I 
I 

l 
I 
I 

I 
I 

I 
I 

DesilZD Volume 

Enter the area tributary to this feature 

Enter V BMP detennined from Section 2. I of this Handbook 

Type of Bioretention Facility Desim 

@ Side slopes required (parallel to parking spaces or adjacent to walkways) 

0 No side slopes required {perpendicular to parking space or Planter Boxes) 

Bioretention Facilitv Surface Area 

Depth of Soil 'Filter Media Layer 

Top Width of Bioretention Facility, excluding curb 

Total Effective Depth, dE 
dE = (0.3) x ds + (0.4) x 1 - (0.7/wT) + 0.5 

Minimum Surface Area, Am 
VaMP (te) 

AM(ft2) 
dE (fi) 

Proposed Surface Area 

Bioretenti.on Facility Properties 

Side Slopes in Bioretention Facility 

Diameter of Underdrain 

Longitudinal Slope of Site (3% maximum) 

6" Check Dam Spacing 

Describe Ve2etation: I 

Notes: 

Riverside County Best Management Practlce Design Handbook 

JUNE 2010 

Ar= 0.729 acres 

VaMP= 1,166 ft3 

ds = 3.0 ft 

wr = 20.0 ft 

dB= 1.77 J ft 

Ar.1= 661 
tt~ 

A= 1,558 ft2 

z= 4 :1 

6 inches 

0 % 

I 01 feet 

: 

I 
•' 

. 

. 
I 

I 

I 



Santa Ana Watershed - BMP Design Volume, VBMP Legend:! 
Required Entries 

(Rev. 10-2011) Calculated Cells 
(Note this "orl.J/1eet shall !!!!ll:. bt rr.sed m co11j1mr:tion wilh B.MP designs from the LID BAfp Deylgn Hqurfhqqk) 

Company Name REC Date 7/12/2016 j 
Designed by EVB Case No I 
Company Project Number/Name Canyon Springs Healthcare Center I 

BMP Identification 
~ 

I B:MP NA.ME I ID AREA 4: BIORETENTION: BRS4-6 
Must match Nome/ID lJsed Oii BMP Design Ca/cu/at/on Sheet 

Design Rainfall Deoth 

35th Percentile, 24-hour Rainfall Depth, Dss• 0.62 .inches 
from the Jsohyetal Map in Handbook Appendix. E 

] Drainage lMaoagement Area Tabulation 

Insert additional rows if needed to accommodate all DMAs draining to the BMP 

Effective OMA Design Design CaptJJre 
Propond 

Volume Of! 

OMA OMA Area Post-Project Surface tmperlvol.IS Runoff DMAAreasx Stonn Volume, V INll' Plans (Cllbic 
Type/ID (square fe1!t) T'fpe Fraction, 11 Factor Runoff Factnr Depth(ln) (r:ubir: feet) fen) 

Ornamental 
. 

BRS4-6 2818 a1 0.1.1 311:3 ' LandJCodna - : 
D4-9 65043 Roofs 1 o.89 SBOlB.4 
D4-UJ 1.6396 CDnaeu or Asphalt l 0.89 l462S.2 . 

> 

I< 

' 
~ 
~ ! - ·. 

" 
I 

' 
0 

~ 

' . 

. 
· . I . • 

' a 
~ . 

' 
. :111 

- ,. ,, 
~ 

. 

L . 
' 

:1 
I 

o · 

8425'75 Totol 72954.9 Cl62 3169.3 4368 

Notes: 

The remaining 598. 7 cubic feet of storage available will go towards storing the 51,400.8 cubic feet of HCOC volume. 



- Required Entries Santa Ana Watershed - BivtP Design Volume, VBw Legend: 
(Rev. 10-2011) I Calculated Cells 

(Note this works/reel shall g!!1J:. be ~d m c011J1mcliOJ1 wi//1 BMP designJ[rom Ore LID B4lPDgig11 HamfboakJ 

Company Name REC Date 7/1212016 I 
Designed by EVB I Case No J 
Company Project Number/Name Canyon Springs Healthcare Center I 

BMP Identification 
·- . -~~ 

BMP NAME I ID AREA 4: BIORETENTION: BRS<J..7 I 

Must match Nome/ID used on BMP Design Ca!culatlon Sheet 

Design Rainfall Deoth 

85th Percentile, 24-hour Rainfall Depth, Dss 0.62 Inches 
from the Isohyetal Map in Handbook Appendix E 

Drainage Management Area Tabulation 

tnsen addltlonol rows if needed to accommodate of/ DMAs draining to the BMP 

I Prop05ed 

Effectfve OMA Design De.sign Captvre Volume on 
OMA OMA Area Post-Project Surface Jmpertvous Runoff DMAAreasx StOfm Volume, v_ Plans (cubic 

Type/ID (sq11are feet) TVJ>e Fractlo11, Jr Factor Runoff Factor Depth (in) (cubic feet) feet) 

Ornomental -
BRS4-7 540 

la . 0 . .1 0.1.l 59.6 
lb - II ;• 

04-11 lD3.28 eonaete or Aspllalr 1 0.89 9212.6 
il:ll 

' I • 

11 
. 

II .: 
I• 

" 
~ Ill Ill 

~ : 
> 

0 

~ 

- c 
' 
' 

. 

' a 

. Ill , 

I - ., 
I'! ~ '. ,, 

I .. , 
! ' 

' 
' 

' 

,'t' " i 
I' 

' > 't 
a ~ .. 11 ~ 

10868 Total 92n.2 0.62 479.1 837 

Notes: 

The remaining 357.9 cubic feet of storage available will go towards storing the 51,400.8 cubic feet of HCOC volume. 



Bioretention Facility - Design Procedure 
BMPID 

Legend: 
Required Entries 

BRS4-7 Calculated Cells 
Company Naine: I REC Date: 7/12/2016 

J Designed by: I EVB County/City Case No.: 

l 
-
, 

J 

] 
" J 

J 
1 

'I 
J 

'1 

j 

1 

I 

Design Volume 

Enter the area tributary to th.is feature 

Enter V BMP determined from Section 2.1 of this Handbook 

Type ofBioretention Facility Design 

@ Side slopes required (parallel to parklng spaces or adjacent to walkways) 

0 No side slopes required (perpendirular to parking space or Planter Boxes) 

Bioretention Facility Surface Area 

Depth of Soil Filter Media Layer 

Top Width of Bioretention Facility, excluding curb 

Total Effective Depth, ~ 
dE = (0.3) x ds + (0.4) x 1 - (0. 7/wr) + 0.5 

M.inimun1 Surlace Area, Am 

AM (ft2) 
VBMP (ftj) 

dE (ft) 

Proposed Surface Area 

Bioretention Facility Properties 

Side Slopes in Bioretention Facility 

Diameter of Underdrai11 

Longitudinal Slope of Site (3% maximum) 

6" Check Dam Spacing 

Describe Vegetation: 
Notes: 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

Ar= 0.249 

VBMP= 479 

ds= 3.0 

wT= 20.0 

dE= 1.77 

AM= 272 

A= 540 

z= 4 

6 

0 

I 0 

I 
. 
: 
[ 

acres 

ft3 

ft 

ft 

ft 

ltr 

:ft.2 

:1 

inches 

% 

feet 

I 



J 

J 

Santa Ana Watershed - BMP Design Volume, VnMP 
(Rev. 10-2011) 

Required Entries 
Legend:---

] Calculated Cells 

(Nole this worksheet shall !!!!lJ: be w2d ;n con1unction with BAfl' de1Jgrr1 from lhe LW BMf Desir:n Ha11dbool.J 

Company Name REC Date 7/1212016 
Designed by EVB , Case No ______ ...; 
Company Project Number/Name Canyon Springs Healthcare C.enter 

BMP Identification 

B:r..iP NAME I ID AREA 4: BIORETENTION; BRS4-8 
Must match Name/ID used on BMP Design Calculatton Sheet 

Design Rainfall Depth 

8Sth Percentile, 24-hour Rainfall Depth, D15= 0.62 Inches 
from the hohyetal Map in Handbook Appendix E -----

Drainage Management Area Tabulation 

Insert additional rows if needed to accommodate ol/ DMAs draining to the BMP 

' Proposed 

Effective OMA Desfgn Oeslg11 Copture Volume on 
OMA OMAAtea Post..ProJ•c:t Sumrce lmperivous Runoff DMAAreasx Stomt Vofume, V11111, Plans (cubic 

Type/ID ~square feet) Type fraction, i, FaclDr Runoff Factor ~pth(Jn) (cubic feet) feet) 

OmamMtal I 
c • ~ c c.j ·-SRS4-8 540 

LandJcanina 
O.l o.n 59.6 

= 0 ,:· ! 

04-11 6383 CDncTl?tl: or Aspholt l 0.89 5693.6 . I . I 

; -. ; 

- ., '·· - · . . 
. :. ·. : · . 

' I 
. 

., '· ; 

~ 

-.~ . 
~· . ~~ 

. 

:.! ' i . : . I~ 
·• • 1:-: ' 1: ·.' 

. . 

' .. 
: .• ! - -:' 

;-. 

t; -. 

' - 1 - ., l . . .. . -. -~ 

I ~ '· 
. '· ; .. 

I . 
... ~ ,~: r. 

- • .,_.., ' IF [ . . . . 
. ' 

I• . . 
" 

'· ) 

" I 

I • I 
___ -_ - - . . . 

6923 Tata/ 5753.2 0.62 I 297.2 837 

Notes: 
The remaining 539.8 cubic feet of storage available will go toward~ storing the 51,400.8 cubic feet of HCOC volume. 
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Bioretention Facility - Design Procedure 
HMPID 

Legend: 
Required Entries 

BRS4-8 Calculated Cells I 
Company Naine: ~ REC Date: 7/12/2016 
Desiimed by: I EVB County/City Case No.: 

Design Volume 

Enter the area tributary to this feature 

Enter V Bl'vfi' determined from Section 2.1 of this Handbook 

Type ofBioretention Facility Desi~ 

@ Side slopes required (paralel to pari<lng spaces or adjacent to walkways) 

0 No side slopes reQUired (perpendicular to parking space or Planter Boxes) 

Bioretention Facility Surface Area 

Depth of Soil Filter Media Layer 

Top Width of Bioretention Facility, excluding curb 

Total Effective Depth, dE 
dE = (03) x ds + (0.4) x I - (0. 7/wr) -r 0.5 

Minimum Surface Area, Am 

AM (ft2) 
VeMP (ftJ) 

de (ft) 

Proposed Surface Area 

Bioretention Facilitv Pronerties 

Side Slopes in Bioretention Facility 

Diameter ofUnderdrain 

Longitudinal Slope of Site (3% maximum) 

6" Check Dam Spacing 

Describe Vegetation: 
Notes: 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

Ar 0.158 acres 

VaMP= 297 ftl 

ds = 3.0 ft 

wT = 20.0 ft 

dE =f 1.77 ] ft 

AM =I 169 !fr 

A= 540 ft2 

z = 4 ;l 

r 6 I inches 

0 % 

I 0 ] feet 

I 
l 
I 
-I 

I 



] 

] 

Santa Ana Watershed- BMP Design Volume, V 11Ml' 
(Rev. 10-2011) 

Required Entries 
Legend: . .,,.,,.--.== =i Calculate.d Cells 

(Note this worksliut shall !!!1b:. bt used fn co1y11~1to11 willi BMf designs from the LID BMP Desiett HamfbooA· J 

Company Name REC Date 7(1212016 
Designed by EVB Case No - ---- - -Company Project Number/Name Canyon Springs Healthcare Center 

BMP Identification 

BMP NAME I ID AREA 4: BIORETENTION: BRS4-9 
Must match Nome/ID used on BMP Design Calculation Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour Rainfall Depth, Dss"" 0.62 inches 
from the Isohyetal Map in Handbook Appendix E -----

Drainage Management Area Tabulation 

Insert addlt/onol rows if needed to accommodate oil DMAs draining to the BMP 

Proposed 
EffeetiVe OMA Dl!.S/gn Design Coptur11 Volumenn 

OMA OMA Area Post-Project Surface lmperlvous Runoff DMAAteasx Storm Volume, VIM~ Plans (cubie 
Type/10 (square feet) Type Fr3Ction, Ir Factor Runoff Factor Depth {irt) (cubic feet) feet) 

Ornommtal .. 
::.\ BR54-9 4!2 

La11dsCC1"'"" 
O.l O.M 45.S . 

~ . 
D4-13 6597 ccncrm or Asahalt 1 0.£19 5973.7 · . ·. 

. . 

r I 
. : 

. 1. 
' r- - • r. ~ 

; I· 
;1 

. 
_: 

' 11 

j ' I • . - - .. 
: ' 1· .. I ~ 

. ." r- ·1 ,J . . 
I ' ' ,. : - . 

-' -,. -
. c: : 

' I; . 
. " .. 

w . ,. 
~; . - '. . 

~;~ ~- ~- I · 
. 

'.· 
I -. 

,. . " .• 
~= - . 

~ ; . . , .. 
. 

,~ . 
/ ,. 

:::' . .. 
1109 Totol 6019.2 0.62 111 639 

Notes: 

The remaining 328 cubic feet of storage avallable will go towards storing the 51,400.8 cubic feet of HCOC volume. 
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Bioretention Facility - Design Procedure 
BMPID 

Legend: 
Required Entries 

BRS4-9 Calculated Cells I 
Company Name: I REC Date: 7/1212016 
Desi1med bv: I EVB County/City Case No.: 

Design Volume 

Enter the area tributruy to this feahl.re 

Enter V BMP determined from Section 2 .1 of this Handbook 

Type ofBioretention Facility Desim 

@ Side slopes reQulred (parallel to pariang spaces or adjacent to walkways) 

0 No side slopes required (perpendicular to parking space or Planter Boxes) 

Bioretention Facility Surface Area 

Depth of Soil Filter Media Layer 

Top \Vidth ofBioretention Facility, excluding curb 

Total Effective Depth, dE 
~ = (0.3) x ds + (0.4) x 1 - (0.7/wr) + 0.5 

Minimum Surface Area, Am 

AM (fr2) 
VaMP (~) 

de; (ft) 

Proposed Swface Area 

Bioretention Facilitv Prooerties 

Side Slopes in Bioretention Facility 

Diameter ofUnderdrain 

Longitudinal Slope of Site (3% maximum) 

6" Check Dam Spacing 

Describe Vegetation: - 1 
Notes: 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

AT= 0.16 acres 

VaMP= 311 ftl 

ds = 3.0 ft 

wr = 20.0 ft 

dE = f 1.77 ] ft 

AM= 177 ]tr 

A= 412 ft:2 

z = 4 :1 

r 6 inches 

,-- 0 % 

I El "]feet 

I 

I 

-, 

l 
I 



Santa Ana Watershed - BMP Design Volume, V11MP 
(Rev. 10-2011) 

Required Entries 

Calculated Cells 
(Nole t!ds 1rorkshtel shall !llif.r. b1 JJSed In co11junction 11i th BMP designs from the LTD BMP Deslg11 1Ta11dbopf; J 

Company Name REC Date 7112/2016 
Designed by .EVB Case No -------
Company Project Number/Name Canyon Springs Healthcare Center 

BMP Identification 

BlvlP NAME / ID AREA 4: BIORETENTION: BR.S4-10 

Must match Nome/ID used on BMP Design Calculation Sheet 

Desi 

85th Percentile, 24-hour Rainfall Depth, Das- 0.62 inches 
from 1he Isohyetal Map in Handbook Appendix E -----

Drainage Mana ement Area Tabulation 

Insert additional rows If needed to accommodate oil DMAs drainina to the 8MP 

Proposwd 

Effertive OMA Design Design CoptunI Volume on 
OMA OMA Area Past-Pro]ect Surtaa! lmperlvous Runoff DMAAreasx Storm Volume, V !IMP Plol'lS (Ctlbll! 

Type/ID (square feet) 1'ype Fr.icllon, Ir Factor Runoff FaatDr Oeptb(ln} /cubkfeet) fa•t} 

Ornament.al •• - '- '!!" ,. ~ . 
BRS4-10 706 

Land.~1minn 
0.1 0.11 78 . 

. 

04-18 6827 Concrete or Asphalt 1 0.89 6089.7 
:. ;. . : 

Df-15 9657 conaere or Asohalt 1 0.89 8614 
' ! " 

' 
' 

~ 

- a; 
- . 

·• • 
~ . ... 
' . 

lfl 
. :a : _. _, 

' 
. . 

• . . . 
~~-- ~; ' · . . 
:s: . 

~- . 
- ' r.. -~ 

- - · .. . 

~ 

,;~> 
I 

- e·- .. 
; 

1 ' ·, '1 . ·. 

-~- - I.;"'. .. 
' · 

:t 
I· . lo 
I .• " 

' 
. -· .-- :- " .. 

J.71.90 Total 14781.7 0.6Z 1B7 1094 

Notes: 
The remaining 330.3 cubic feet of storage available will go towards storing t he 51,400.8 cubic feet of HCOC volume. 



Bioretention Facility - Design Procedure 

REC 
EVB 

Enter the area tributary to this feature 

BMPID 
BRS4-10 

Design Volume 

Enter V BMP determined from Section 2.1 of this Handbook 

@ Slde slopes required (parallel to parking spaces or adjacent to walkways) 

0 No side slopes required (perpendicular to parking space or Planter Boxes) 

Required Entries 
Legend:t--------------. 

Calculated Cells 
Date: 7/1212016 

Case No.: 

Ar 0.326 acres 

Bioretention Facili Surface Area 
J i-----------------------------------------<-----------------------------------~ 

] 
Depth of Soil Filter Media Layer 

Top Width ofBioretention Facility, excluding curb 

Total Effective Depth, dE 
dE = (0.3) x ds + (0.4) x 1 - (0.7/wy) + 0.5 

Minimum Surface Area, Arn 
J 

AM (ft3) 
VeMP (ft) 

dE (ft) 
Proposed Surface Area 

Bioretention Facili 

Side Slopes in Bioretention Facility 

Diameter of Underdrain 

Longitudinal Slope of Site (3% maximum) 

6" Check Dam Spacing 

Describe Ve etation: 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

ds = 3.0 ft 

WT = 20.0 ft 

1.77 ft 

AM = 433 111-

A= 706 ft2 

z = 4 :1 

6 inches 

0 % 

0 feet -----



-
Required Entries Santa Ana Watershed- B:MP Design Volume, VBMP Legend: 

(Rev. 10-2011) I Calculated Cells 
(Note this •~orlcsheet shall !!!!h!. ha used in cw1/11tteflon with /JM}' designs from tire LID BMP Dl!Slgn Handbf!flfi: ) 

Company Name REC Dnte 7/1212016 I 
Designed by EVB Case No I 
Company Project Number/Name Canyon Springs Healthcare Center I 

BMP Identification 

BMP NANIB I ID AREA 4: BIORETENTION: BRS4-l l 
Must match Name/ID used on BMP De5ign Calculation Sheet 

Design Rainfall Depth 

85tb Percentile, 24-hour Rainfall Depth, Ds?' 0.62 fincties 
from the lsohyetal Map in Handbook Appendix E 

Drainage Management Area Tabulation 

Insert additional rows If needed to occ;ommodote all DMA5 draining ta the BMP 

Proposed 
Effective OMA Design De.sign Capture VollJll!e on 

DM4 OMAArta Post-Project Surface lmperillous Runoff DMAAl'easK Storm Volume, v_ Plans (cubic 

Type/ID (square met) Type Fractlcn, 11 Factor Runoff Factor Depth (in} (cubic fret) feet} 

Ornamental ~· "' - . - -
BRS4-ll 3954 

Landsarllina 
£U o.u 486.8 

04-8 22700 Roofs 1 0.89 20248.4 •· 
' ,. 

; I - ' . 

- : ,1 i . : 
; -

; .. 
I 

: ' I 
II 

I 

- !:I ' 
' . 

-: .. 
·- l . 

.. ~ . 

. ,. 
~· ' 

l - ... - : 
I .... 

. 

" : I . I - . 

r . t: ,. 
t- . . 

! 
l 

' ,. . 
·' - - .: 

r . . 
;- ', 

' .. .. . - . . 
1$654 Tataf 20685.2 o.62 l06B.7 7ll7.2 

Notes: 

The remaining 6,048.S cubic feet of storage available will go towards storing the 51,400.8 cubic feet of HCOC volume. 
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I 

Bioretention Facility - Design Procedure 
B:MPID 

Legend: 
Required Entries 

BRS4-11 Calculated Cells 

Company Name: l REC l 
' Date: 111212016 

Designed by: I BVB Countv/Citv Case No.: 
Design Volwne 

Enter the area tributary to this feature 

Enter VaMP determined from Section 2.1 of this Handbook 

TvDe of Bioretention Facilitv Desim 

@ Side slopes required (parallel ID parking spaces or adjacent to walkways) 

0 No side slopes required (pe!l)endicular to par1<ing space or Planter Boxes) 

Bioretention Facilitv Surface Area 

Depth of Soil Filter Media Layer 

Top Width ofBioretention Facility, excluding curb 

Total Effective Depth, dE 
dE = (0.3) x ds + (0.4) x 1 - (0.7/wr) + 0.5 

Minimum Surface Area, Am 
VaMP {fe) 

AM (f,,Z) 
dE (ft) 

Proposed Surface Area 

Bioretention Facility Properties 

Side Slopes in Bioretention Facility 

Diameter of Underdrain 

Longitudinal Slope of Site (3% ma.xi.mum) 

611 Check Dam Spacing 

Describe Ve~etation: 
' 

Notes: 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

Ay= 0.612 acres 

VaMP= 1,069 ft3 

ds = 3.0 ft 

wT = 20.0 ft 

dE = 1.77 ]ft 

AM = 606 tr' 

A= 3,954 ft2 

z = 4 :1 

I 6 inches 

I 0 % 

[ 0 feet 

I 

I 

I 

I 



] 

Santa Ana Watershed - BMP Design Volume, V8MP 
(Rev. IG-2011) 

Legend:~---. 
Required Entries 

Calculated Cells 
(Nor~ lhu WOl'kJheer Jhal/ Rllb. be 11sed In conj11nct1on mth BMP dw¥"~ from the LTD BMPJ)ujw Haadboo~) 

Company Name REC Date 7/1112016 
Designed by EVB Case No 
Company Project Number/Name Canyon Springs Heal1hcare Centtr ---------: 

BMP Identification 

BMP NAME I ID AREA 4: BJORETENTION: BRS4-12 

Must match Name/ID used an BMP Design Calculatlan Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E 

Du 0.62 inches -----
Drainage Management Area Tabulation 

Insert additional rows If needed to accommodate all DMAs draining to the BMP 

r~lgn Cuptui. 
Proposed 

Effective OMA Design Volume on 
OMA DMAAfl!a Pust· Project Surface lmpertvous Runoff DMAAreasx Storm Vulume, VllN\r Pluns (cublr: 

TYPe/ID (square feet) Type Fraction, ~ I Factor Runoff factor Depth (in) (cubic feet) fNtJ 

Ornamental I 'l - ....,. . ·r --BRS4-l2 632 Q.J O.ll 69.8 " 
. 

l.Dndscaptna . ~ I' 
04-16 8255 Cuncrl!!te or Asohalt l 0.89 7274.3 a 

l . 
11 

Ii 

L . ~ . 
- ,11 I • 

~ . .• . .. 
! . I • ' . . . . ' 

II 

~ II 
' 

1 . - . ,. 
.. ' . " 

,_ 
Ill : , 

. i" 
. .. ,, 

- - ' •• 
.• 

'.· . .. 
I' I • t• ~ 

• 

[; 
' • .11.' I I 

1 • ,, 
. i 
• Ill 

.. . ~ 

[ . . -
I' . , ,• 1f l~ 

. 

' 
- ' 

· 1· . .; 
L_ ~ , . ,. , .. n .. .n I 

mt Total ti~l, 0.62 379.lf 980 

Notes: 
The remaining 600.6 cubic feet of storage available will go towards storing the 51,400.8 cubic feet of HCOC volume. 



Bioretention Facility - Design Procedure 

REC 
EVB 

Enter the area tributary to this feature 

BMPID 
BRS4-12 

Desi Volume 

Enter V8 MP determined from Section 2.1 of this Handbook 

T 

@ Side slopes required (parallel to parking spaces or adjacent to walkways) 

0 No side slopes required (perpendicular to parking space or Planter Boxes) 

Required Entries 
Legend: 1----"--------- 

Calculated Cells 

Date: 7/12/2016 
Case No.: 

Ar 0.2 acres - ---
V m&= 3 79 ft? ----

, i-----------------------------------------
1 Bioretention Facili Surface Area 
!-~~~~~~~~~~~~~~~---~~~~~~~~~~~~~~-

Depth of Soil Filter Media Layer 

Top Width ofBioretention Facility, excluding curb 

Total Effective Depth, dE 
dE = (0.3) x ds + (0.4) x 1 - (0.7/wT) + 0.5 

Minimum Surface Area, Am 
YaMP (ftJ) 

AM (ft2) .. 
dE (ft) 

Proposed Surface Area 

Bioretention Facility Pro erties 

Side Slopes in Bioretention Facility 

Diameter of Underdrain 

Longitudinal Slope of Site (3% maximum) 

611 Check Dam Spacing 

Describe Ve etation: 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

3.0 ft 

wr = 20.0 ft - ---

1.77 ft 

AM= 215 tr 

A= 632 ftl 

z = 4 :1 

6 inches 



Santa Ana Watershed - BMP Design Volume, V BMP 

(Rev 10-2Dl l) 
Legend:--- -

Required Entries 

Calcula1ed Cells 

(Note tliis ll orks!reet slrail QJJls. bt used in cor1i11nclion w1th .BMP desigNfrom the UD BMP Deslgtt Hgmiboa6) 

Company Name REC Date 7n2120l6 
Designed by EVB Case No --------' 
Company Project Number/Name C1111yon Springs Healthcare Center 

BMP Identification 

BMP NAME I ID AREA 5: BIORBTENTION: BRSS-1 

Must match Name/ID used on BMP Design Calculation Sheet 

Design Rainfall Depth 

85tb Percentile, 24-hour Rainfall Depth, Dss= 0.62 inches 
from the Jsohyetal Map in Handbook Appendix E -----

Drainage Management Area Tabulation 

Insert addltlonal rows i needed to accommodate olf DMAs drainina to the BMP 

DMI\ 
Type/ID 

BRSS-l 

05-2 

OMA Area 
(square feet] 

3480 

19843 
51185 

Effective 
Port-Project Surface lmperlvous 

Type Fniction, 1, 
Ornamental 
Landsca"""' 

Concrtte or Amho/t 

O.l 

l 

l 

OMA 
Runoff 
Factor 

0.11 

0.89 

Design 
OMA Areas x Storm 
Runoff Filctor Depth (In) 

Design OJpwre 

Volume, v.,,., 
(cubic feet} 

384.4 

17700 
45657 I 

,. 

·--·- --

'" 

· .. 
!.a 

t '. 
" 

' ' 

' ' . 
. 

. 

II 

. 

-
; 

-

.- ,, 

. 
- . 

. , 
r--~-1"--~~-+~~~~-1,-~~fj:;:::::::=--1~r,_--=-c...::;::11; . i 

' 

Proposed 
Volumecin 
Plans (eublE 

!~ 

i 

. 

. 
J 

t-~~-+-----t---~~~~1--~~--1~~~-+-~-~~---1- 11. : 11- : 

14508 Toto/ 63741.4 0.62 

Noles: 

. 111 

"· IJ .. - .. 
: 

5394 



., 

Bioretention Facility - Design Procedure 

REC 
EVB 

Enter the area tributary to this feature 

BMPJD 
BRS5-l 

Desi Volume 

Enter V BMP determined from Section 2.1 of this Handbook 

T ofBioretention Facili 

@ Side slopes required (parallel l'o pari<lng spaces or adjacent to walkways) 

0 No side slopes required (perpendicular to parking space or Planter Boxes) 

Required Entries 
Legend: 1--~..._~~~~~~~~ 

Calculated Cells 
Date: 7/1212016 

Case No.: 

Ar 1.71 acres ----

Bioretention Facili Surface Area 

Depth of Soil Filter Media Layer 

Top Width of Bioretention Facility, excluding curb 

Total Effective Depth, di: 
di:: = (0.3) x ds + (0.4) x 1 - (0.7/wr) + 0.5 

Minimum Surface Area, Am 

V8MP (tl"
1
) 

AM (.£1:2) 
d5 (ft) 

Proposed Surface Area 

Bioretention Facility Pro erties 

Side Slopes in Bioretention Facility 

Diameter ofUnderdrain 

Longitudinal Slope of Site (3% maximum) 

6" Check Dam Spacing 

Describe Ve etation: 

Ri verside Co unty Best Management Practice Design Handbook 

JUNE 2010 

ds = 3.0 ft 

wy = 20.0 ft 

ft 

AM =! 12866 tr 

A= 3,480 ft2 

z = 4 :1 ----
6 inches 

0 % 

0 l feet ----
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Santa Ana Watershed - BMP Design Volume, VBMP 
(Rev. ID-2011) 

Required Entries 

Calculated Cells 
(Note thi.s warkshul shall !ll!l£ be wed'" conjunctlo,, 1111/i JJMP designs.from lh• UD BMP Dq/gn H1111dfxxtk) 

Company Name REC Date 7/1212016 
Designed by EVB Case No _____ _ 
Company Project Number/Name Canyon Springs Healthcare Center 

BMP Identification 

BMP NAME I ID AREA S: BIORETENTION: BRSS-2 
Must match Name/ID used on BMP Design Calculotian Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour Ruinfall Depth, 
from the Isohyetal Map in Handbook Appendix E 

Das• 0.62 Inches -----
Drainage Management Area Tabulation 

dd I if d d od /ID d Insert a ifiono rows 1 nee e toaccomm ate a MAs raining to th BMP e 
Proposed 

Effective OMA Desfgn Design Capture Volume Oii 

OMA OMA Area Post-Project SUTfllce lmpecivous Runoff DMAAreasx Storm Volume, v_ Plons (cubic 
Type/ID (sqllarQ feet} Type fJadion, 11 Factor Runoff ~ctor Depth (Ill) ((!Ub/c feet) fftt) 

Ornamental r 
- Ill . ··- ·. . . . 

BRSS-2 1533 
LandsoJDlno 

0.1 D.11 169.3 " - - f. _rfl 
- . 

05-S 49229 COflCll?te or Asphalt l 0.89 43912.3 i . ':'.~ ,. 
OrnamentoJ ~ 

. -
D5·6 5878 O.l 0.11 649.3 -

Landsconlnn -- -· . - . 
' . ri -
" l '. .. • . I 

:I . 
-

--· 
- -. I n-: ' - - I• . ·a 

I 
I 

I - . : ~ ~: 
'~ - . 

·-:, t .j' 

' 
.ill; a ' 

,, -

i 
1 ; 

~ 1111: 
-

,: -~ '. 

" ·~ 

~ ... -
.I .~ 

·~ - ,, r: . 
" ,• •: 

I L Ill 
': . 

-- ~. : 
[ l r: -, 

~-ti - ~--
~ " 

.. 
- ' 

·: 
~ . . '"! ... 

' r'-- . 
I ' '. - -· - '- :__ 

56640 Total 44730.9 0.62 mJ.J 2376 

Notes: 
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Bioretention Facility - Design Procedure 
BMPID 

Legend: 
Required Entries 

-
BRS5-2 Calculated Cells 

Company Name: REC Date: 7/12/'2016 
Designed by: I EVB County/City Case No.: 

Desi!!D. Volume 

Enter the area tributary to this feature 

Enter V BMP detennined from Section 2.1 of this Handbook 

Tvoe ofBioretenti.on Facility Desim 

® Side slopes required (parallel to parking spaces or adjacent to walkways) 

0 No side slopes required {perpendicular to parking space or Planter Boxes) 

Bioretention Facility Surface Area 

Depth of Soil Filter Media Layer 

Top Width of Bioretention Facility, excluding curb 

Total Effective Depth, dE 
dE = (0.3) x ds + (0.4) x 1 - (0.7/wT) + 0.5 

Minimum Surface Area, Am 

AM (tr)= 
V sMP (ftJ) 

dE (ft) 
Proposed Surface Area 

Bioretention Facility Properties 

Side Slopes in Bioretention Facility 

Diameter ofUnderdrain 

Longitudinal Slope of Site (3% ma.'<imum) 

6" Check Dam Spacing 

Describe Vegetation: l 

Notes: 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

AT= 1.3 

VaMP= 2,311 

ds = 3.0 

wr = 20.0 

dE :: 1.77 

AM ::: 1,31@, 

A= 1,533 

z = 4 

r 6 

0 

I 0 

I 

acres 

ft3 

ft 

ft 

ft 

ft~ 

ft2 

:1 

inches 

% 
~ 

feet 



I 

Santa. Ana Watershed - BMP Design Volume, V8MP 

(Rev. 10-2011) 

Required Entries 

Calculated Cells 

(Note this worksheel shall m be used in con;imction 11 rt/J BMP deJ/gnJfranr the l.TD BMrDetlen Ha111f"'1aJ..) 

CompanyName REC Dat.e 7/1212016 
Designed by EVB CaseNo _____ _ 
Company Project Number/Name Canyon Springs Healthcare Center 

BMP Identification 

B?vfi> NAME I ID AREA 5: BIORETENTION: BRSS-3 
Must match Nome/ID used on BMP Design Calcu/otlon Sheet 

Design RainfalJ De th 

85th Percentile, 24-hour Rainfall Depth, Das= 0.62 Inches 
from the Isohyetal Map in Handbook Appendix E -----

Drainage Management Area Tabulation 

Insert additional rows i 'needed to occommadate all DMAs draining to the BMP 

I Proposr!d 
Effective OMA D.sfgn Design CapClll'e Volume on 

OMA OMA Area Post-Project Surface Jmpertvous Ru no If DMAAreasK Storm Volume, V- Plans (cubic 
Type/ID (square feet) Type Fractlon, i, Factor Runoff Factor ~pth(in} (cublcfeetJ feet) 

Dmomuital ~ .. '. . 
' - . ; .. ' 

. . . 
BRSS-3 1400 0.1 0.11 154.6 J•. . 

Londsca"'..,, ; ' ' . 
DS-3 23550 Roofs ! •o~BJ 21006.6 . ,. 

~ 

. 
. 

1; DS-4 216CS ConCFl!tlJ or Amhlllt l 0.89 J.9271.7 ,, : ~! 

~ .~ . ' 

I 
,. r - ,; " I 

r - ll ' ' 

-- ~ . , . ~- .. I . ,. 
:~i~~ •.- - . Ii 

'· . - ~ 
... 

- ,_ . " ·, 
~· ·13i· . 

' ,, .. 
' ' . ,_ -

. f ~ ~- - ' 
. ' ~ 

" ' 
I• 

! r ~, • It , 
,. ,. :1 ,. . 

n~ 
} :1 ,. 

Ii 
. 

I 
1: '' '. 

•, 

--~ 
. , 

I . .. . 
- ;; ~: • , 

- : . 

. · .. -.. 
' 

~ ' " 3 r ' 
. 

~ Toto! 40432-9 D.lil -za89 .l170 

Notes: 
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BMPID Required Entries 
Bioretention Facility - Design Procedure Legend: 

BRS5-3 Calcul.ated Cells 

Company Name: I REC Date: 7/12/2016 
Desilltled by: I EVB Countv/Citv Case No.: 

Desisrn Volume 

Enter the area tributary to this feature 

Enter VBMP determined from Section 2.1 of this Handbook 

Type ofBioretention Facilitv Desi1m 

® Side slopes required (parallel to parking spaces or adjacent to walkways) 

0 No side slopes required (perpendicular to parking space or Planter Boxes) 

Bioretention Facility Surface Area 

Depth of Soil Filter Media Layer 

Top Width of Bioretention Facility, excluding curb 

Total Effective Depth, de 
dE = (0.3) x ds ~ (0.4) x I - (0.7/wT) + 0.5 

Minimum Surface Area, Am 
V Bl'v!P (ft;!) 

AM(ft2) -
dE (ft) 

Proposed Surface Area 

Bioretention Facility Prooerties 

Side Slopes in Bioretention Facility 

Diameter ofUnderdrain 

Longitudinal Slope of Site (3% maximum) 

611 Check Dam Spacing 

Describe Vegetation: I 

Notes: 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

AT= 0.107 

VaMP= 2,089 

ds = 3.0 

wr= 20.0 

d_e = 1.77 

AM= 11184 

A= 1,400 

.z= 4 

6 

l 0 

r 0 

I 

I 

I 
~I 

acres 

ft3 

ft 

ft 

lft 

±r 

ftl 

: I 

inches 

% 

.feet 

-! 

I 
1 
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Santa Ana Watershed - BMP Design Volume, V8MP 

(Rev. 10·2011) 
Legend;~--~ 

Required Entries 

Cal cu lated Cells 
(Note rhu 1rorks/fw shall II.Ill.I! b• U$ed in c01y·u11clion w11h BMP de:ngns from Jhe LTD BMP Deyirn HaltlfbppA } 

Compcny Name REC Date 7/1212016 
Designed by EVB Case No ------ -Company Project Number/Name Canyon Springs Healthcare Center 

BMP Identification 

BMP NAME I ID AREA 6: PERMEABLE PA VERS: PP6-l 
Must match Nome/ID used on BMP Design Calculation Sheet 

Design Rainfs.11 Depth 

85th Percentile. 24-hour Rainfall Depth, o~- 0.62 indles 
from the Tsohyetal Map in Handbook Appendix E -----

Drainage Management Area Tabulation 

Insert additional rows ; 'needed to accommodate all DMAs draining to the BMP 

EffectNe OMA Design De~n Capture 
I Proposed 

Valum• on 

OMA OMAArea Port-Project Surface lmperivous Runoff DMAAreasx Smnn Volume, V1...,. Plans (cublr: 
Type/ID (square feetl rype Fraction, 11 Fac:tDr Runoff l'<lctor Depth(ln) {CJ.Jbi£feet) [ttt} 

PerrnftJblf! Paving .• . . 
I• •I . 

P/'6-1 5313 Blocks w/ Sand FU/ed 0.25 0.20 1052.8 ' 
. ,,,_ 

- . ' 
D6-1 21894 Coixnte or Asnhnlt 1 0'89 19529.4 i ·• 
D6·2 20160 Roofs 1 QJBJ, 17982.7 

~ . ; 
Ornamental ' 05-3 9609 O.l (}.11 1061..4 '" . . 
t.o~'''"O "'"" ' 
Omomtmtal -

06-4 6022 0.1 0.1..l 6Y>5.2 . 
(nn.kr oo/na • ·1 . 

. . 

. . kl ~-. . . 
,. . : I 

,. . 
I• 

I . ; ... 
' • 

·~ •j 
. 

i : ; 
; . I>- . 

,. . . 
,, 

' 
• r . ,, .; . .. 

I. . ; ,_. 
. . .. . 

i I• 
. 

,, 
~ .. 

"- -· 
1a : 

. . . ,. 
,. . 

~-~ ! 
' - .. ,· 

- 629S8 Total 40291.S 0.82 2Dm.7 2125.2 

Notes: 



Penneable Pavement - Design ProcedW"e 
PP6-1 

BMPID uired Entries 
Legend: t---C-alcul...__ate_d_C_ells- ---, 

REC 
EVB 

Desi \!olurne 

Enter the area tributary to this feature 

Enter \!8 MP determines from Section 2.1 of this Handbook 

Penneable Pavement Surface Area 

Reservoir Layer Depth, bn-1 bnr= 
Minimum Surface Area Required, As 

A = VaMP(ft
3
) As= 

s (ft) (0.4 x brn (in))/ 12(in/ft) Proposed Surface Area = 

Penneable Pavement Cross Section 

Per the Geotechnical 
Engineer's 
Recommendations 

Reservoir Layer 

Date: 4/28/2016 
Case No.: 

Ar 1.44 acres 

12 

5~04 

5,313 

(A) 
(B) 
c 

(D) 

inches 

lft2 
ft2 

in - - - in - - -
in 

12 in 

Total Permeable Pavement Section in 

Sediment Control Provided? (Use pulldown) 

Geoteclmical report attached? (Use pulldown) 

Describe Surrounding Vegetation: 

Riverside County Best Management Practice Design Handbook 
JUNE 2010 

Slope of Permeable Pavement % 



Santa Ana Watershed- BMP Design Volume, V8 Ml' 

(Rev. 10-2011) 

Required Entries 

Calculated Cells 
(Note !Iris works/rut &Ira/I aah! II<! rt.Stti In conju11ctio11 ,.;th BMP deslgiufrom the LID BMP Design HMrfliook) 

Company Name REC Date 711212016 
Designed by EVB Case No -------Company Project Number/Name Cmlyon Springs HeaJthcare Center 

BMP Identification 

B.MP NAME I ID AREA 6: PERMEABLE PA VERS: PP6-2 
Must match Name/ID used cm BMP Des/an Calculation Sheet 

Design Rainfall Depth 

85th Percentile, 24-hour RainfalJ Depth, 
from the Isohyctal Map in Handbook Appendix E 

Dss= 0.62 1inches 
----~ 

Drainage Management Area Tabuletion 

Insert oddltlonal rows if needed to accommodate all DMAs draining to the BMP 
Proposed 

Effective OMA Desfgn Design Co{11JJre Volume on 
OMA OMA Area Post Project Surfam lmpetivous Runoff DMAAreau Slnnn volume, v.,,.~ Plans (cllbh: 

Type/ID (square fee.ti Type Fnctlon, I, Factor Ru no ff Factor Dep t1J (111) [c11blc feet) [ttt) 

Permeable Paving . ,-0 . ... . -: .. ' 

Pf'fr2 96l0 Blocks w/ Sand Fiiied a.zs 0.20 1904.3 
. ,. . 

Gan ~ • 
' ,, ·a 

06-8 64944 Conet2R or Aspho/t l 0.89 57930 ' ,. ': 

Drr9 
Ornamental 

O.ll 317.4 
. Ii 2964 0.1 .a . - . 

i 
06-JO 4364 

Omomentxzl 
!J..1 0.11 482 :.' ~ 

e c 

[lm.i-~IM 

" I 

06-11 7344 
Omomentxzl a.1 0.11 811.2 . j londscao/n1> I· "· . 

~ I• 

~ ' ' . 
' . .I . -
~ ~ ; 

!'ri' 
. 

' - ~ I . 
,, 

; 

P. L . . .a"-, 

' 1J ; 
' 

·~ . . . 
[ . q ~ -t; 

!.' ·' 
~ ! 

~ ,, ' ' -·- - lj ·'" ~o i 
' Ii 

. 
I l ·a ., . . ... 

I .. : 

> i - . -
89226 Total 61454.!I 0.62 3J75.2 m4 

Notes: 



J 

Permeable Pavement - Design Procedure 
B'MPID 

PPC-3 
uired Entries 

Legend: 1---=..Cal:;;.;.a.c:::;;u;;.;Ia;;..;;te;..;d;;;;C:::;;e;;..;;lls:.;;..::_~ 

REC 
EVB 

Desi \ToluIIle 

Enter the area tributary to this feature 

Enter \T8MP determines from Section 2.1 of this Handbook 

Permeable Pavement Surface Area 

Reservoir Layer Depth, bn. bm= 
Mmimum Surface Area Required, As 

A - VBMP (ft3) As= 
5 Cftl (0.4 x bm (in)) I 12(in/ft} Proposed Surface Area = 

Penneable Pavement Cross Section 

Per the Geotechnical 
Engineer's 
Recommendations 

Date: . 7/1212016 
Case No.: 

A,.= 2.04 acres 

VB!'.il'= 3,175 ft3 

12 

7i938 

91610 

(A) 
(B) 
c 

inches 

ft2 

,ft2 

in 
in 
in 

Reservoir Layer (D) 12 ,in 

Sediment Control Provided? (Use pulldown) 

Geotechnical report attached? (Use pulldown) 

Describe Surrounding Vegetation: 

Riverside County Best Management Practice Design Handbook 
JUNE2010 

Total Permeable Pavement Section 

Slope of Permeable Pavement 

in ---
% 



Santa Ana Watershed - BMP Design Volume, VBMP 
(Rev. 10-2Dll) 

Required Entries 

Calculated Cells 
(NIJft rhis worksheet shol/ f!!!ll! be rmd m conj unction with JJMP designs from the LID Bllf P Design Hm1dbook) 

Company Name REC Date 7/121'2016 
Designed by EVB Case No 
Company Project Number/Name C!IIIYDD Springs HealthCllle Centm - ------

BMP Identification 

BMP NAME I ID AREA 6: BIORETENTION: BRS6-I 

Must match Name/ID u5ed on BMP Design Calculation Sheet 

Desi Rainfall Depth 

85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E 

Dss'" 0.62 Inches -----
Drainage Management Area Tabulation 

Insert additional rows If needed to accommodate all DMAs draining to the BMP 

Proposed 
Effective OMA Design Design CDpture Volume on 

OMA OMA Area Post-Project Surface lmperlvous Runoff ~DMAAreasx storm Volume, V8MP Plans (e11bic 
Type/JD (square felrt) Type Fraction, 11 Fador Rl!!laff P.ir:t;or Depth {ill) (cubkifeet} feet) 

Ornamental - -· - ' . • - . .. ·· -~ BRS6-1 585 
trindsc:l1Dit1a 

O.l 0.11 64.6 · I· I 

' 
I 

0(;..5 3606 /roofs 1 0.89 I 3216.6 . ~ 
. 

Omrimental I D: ~ I 
06-6 21643 O.J a.11 2390.6 

1 " L 
D6-7 JJ64S Concrete or Asohalt 1 0.89 1Q387.3 

" I · ~ - ~ ~ 

a '• , ,. 
~ . 
·~-

. 
·- '• -· · ~ ,. ,. . ,, 

j 

. ·- I Ill II 
II - - I 

I 
- .~~ 1~ - c . I - . - I! ; 11 

- . ,. , ., a 
I · 

' . 
[ 

~,- It a 
I Ii 

l . I' ! Ill 

J 1, 

I - Ii a 
. 

.1 _I ' ' • " I ' _a,,llll m .. .. ~ 
37479 Total 16059.1 1_ 0.1>2 ,BH:l< 9DS.1S 

Notes: 
Bioretentlon !ectfon: 0.25" ponding; 3' soil; l' gravel 
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Bioretention Facility - Design Procedure 
BMPID 

BRS6-l 

Notes: 

REC 
EVB 

Desi Volume 

Enter the area tributary to this feature 

Enter V8MP determined from Section 2.1 of this Handbook 

@ Side slopes required (parallel to parking spaces or adjacent to walkways) 

0 No side slopes required (perpendicular to parking space or Planter Boxes) 

Bioretention Facility Surface Area 

Depth of Soil Filter Media Layer 

Top Width ofBioretention Facility, excluding curb 

Total Effective Depth, dE 
dn = (0.3) x d9 + (0.4) x 1 - (0.7/wr) + 0.5 

Minimum Surface Area, A,,, 
VsMP (ft

3
) 

AM (ft:2) -
dx; (ft) 

Proposed Surface Area 

Side Slopes in Bioretenti.on Facility 

Diameter of Underdrain 

Longitudinal Slope of Site (3% maximum) 

6" Check .Darn Spacing 

Describe Ve elation: 

Riverside County Best Management Practice Design Handbook 

JUNE 2010 

Legend: 
Required Entries 

Calculated Cells 

Date: 7/1212016 
Case No.: 

Ar 0.86 acres 

VeMP= 830 ft3 

ds = 3.0 ft 

wr = 20.0 ft 

dE= 1.77 ft 

AM - 471 ft~ 

A= 585 ft2 

z = 4 :1 

6 inches 

0 % 

feet 



......... "' "' ... .. .. - - ·• .. .. - - .... - - - - - - - - -r - - • - • - - .. - - - ... - .. - - - - r.,. - .. - .... • ... _ ... - ........ - - - "' ... .. .. - • ... - ... - - - - - - - - - - • ,- - - - - • - - - ........ - .... - - - - - .. , .... ... .. - - • • • ... • • ... - • • • • • -~- -- • - .. - " .. - - • .. • - .. - • - "'i .. • .. • .. " ... .. • • - - - .. - - • - ,- - .. - ... .. - .. - - - - - - - - - - - ,... • - • - - -
1 

I I 1 I i 1 I 1 
.................. ............. _ .......... , ..................................... r .. .. .............. ~ I t • I I I : 

t ' : : : : : : I 

l R 07 W : R 06 W I R 05 W R 04 W : R 03 W R 02 W R 01 W : R 01 E 1 R 02 E : R 03 E ; R 04 E : R 05 E ! 
-------- 1 • ! I I 

~ITE 
I 

I I ----------------- I I I I • • I ' I I I : J I ---------1 ' I I < 

TOSS 

_________ , . 

T06S 

•IOSIMla l a l n l-- --:; 

171111•1 .. l n l Q 

111.,1•• 1 11 1 11 1 n 

T07 S tt I H I H I n n I M 

:11 1 11 1n 1 21 .. I .. Ii 
:11 I n I a I :w "' ... 

--------- • I I a 
T08 S 

" ·R.07W . 
• ·. 

' I "' ... ._.. .... ... 

R06W 

... ·- · .. ... .. ·-----

R05W R04W 

·--'·-··--·--·· · ---· --' I ............ ... . .. . .. ... ___ _ 

_.. 

R03W 

• ·-' 
R02W 

I 
---------~--------- ~ 

I 
I 

_J_ __ I .. ----·------~--:.. ...... : 
I 

--.....------ l 
"\_, A _ 3?z i I .. ..... .. 

. --- !..__..._ . - i -....... 
I 

' I 
I 
I 
I 
I 

• 

~<CA I "r~ i I 1----- - -

1 

• 
I •• 

------:--- .. I ------~ff!# : .. ----
• 
\ 

-1 I .. ., 
• • ... ... 

\ I • -.. --··;;i-·-··-1 : l I 

l R 01 W : R 01 E : R 02 E R 03 E : 
: : I : 
I I 1 I 

I 1 I 

: : : I 

I 

}) 
!l~ 

, _____ / j ,--------·-

(!) Rain Gage Locations 

RIVERSIDE COUNTY FLOOD 
CONTROL AND WATER 

CONSERVATION DISTRICT 

lsohyetal Map 
for the 85th Percentile 
24 hour Storm Event 

: I ; ............... .. ............ .. ....... : ...... ... ... . 

..... -- ----- ... .. -...... ..... -- .... -- ... -- ------ ---- -•--- ---- ... -------- ·---... ... . -· -· · - .......... -- .. -· 
July 2011 



.., 

Appendix 7: Hydromodification 

1 
Supporting Detail Relating to Hydrologic Conditions of Concern 

n 

J 

1 
...i 

J 

J 

] 
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Appendix 7: Hydromodification 

1 
Supporting Detail Relating to Hydrologic Conditions of Concern 

n 

J 

1 
...i 

J 

J 

] 
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LEGEND 
WATERSHED -------• 

WATERSHED DAAJHS TO 
EXIST.BASIN HCOC El<EMl'T _____ _ 

DRAINAGE PATH ----------

SCALE: 1• = 150' 

150 . . . a 150 300 

Gt\17C1,7\•qtw11uou·n1\lcrt"trO.IQtty\fJoc;T1111~ 

"I . 
1/ 

11 -~ 
"' . ¥" 

CANYON SPRINGS 
HEALTHCARE CENTER 
HYDROMODIFICA TION EXHIBIT 

11711~.SU'11:1GI-

I 
I --~~ ~~• ....... ~ ,,T- 1 11 

PLOT DAT& OJ--JJN-201& JM tTOll 

I 



area A pre 2/r 24.txt 
winTR- 20 Printed Page File Beginning o Input Data List 
TR20. inp 

winTR-20: Version 1.10 0 0 0.05 
Canyon Springs HCC 
ARea A 

SUB-AREA: 
@ Area A Outlet .0225 70. 

STREAM REACH: 

STORM ANALYSIS: 
2-Yr 1.6 Type II 2 

STRUCTURE RATING: 

GLOBAL OUTPUT: (0.109 (in)/12)x14.4(ac) 2 0.05 YYYYN YYYYNN 
0.13 ac-ft 

winTR-20 Printed Page File End of Input Data List 

J 
canyon springs HCC 

ARea A 

Name of printed page file: 
TR20.out 

STORM 2-Yr 

Area or Drainage Rain Gage Runoff ------------ Peak Flow ------------

J Reach Area ID or Amount Elevation Time Rate Rate 
Identifier (sq mi) Location (in) (ft) (hr) (cfs) (csm) 

Area A 0.023 ~ 12.11 0.75 33 .49 

Line 
start Time ------------ Flow values @ time increment of 0.014 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

J 11.960 0.07 0.12 0.18 0.25 0.34 0.43 0.52 
12.057 0.60 0.67 0.72 0.75 0.75 0.75 0.73 
12.154 0.70 0.67 0.63 0.60 0. 57 o. 54 0.52 
12.252 0. 51 0.49 0.48 0.47 0.46 0.45 0.44 
12.349 0.43 0.42 0.42 0.41 0.40 0.40 0. 39 
12.446 0.38 0.38 0.37 0.36 0.36 0.35 0.35 
12.543 0.34 0.33 0.33 0.32 0.31 0.31 0. 30 
12.641 0.30 0.29 0.29 0.29 0.28 0. 28 0. 28 
12.738 0.27 0.27 0.27 0.27 0.27 0. 26 0. 26 .. 12.835 0.26 0.26 0.26 0.26 0.25 0.25 0.25 
12.933 0.25 0.25 0.25 0.24 0.24 0.24 0. 24 
13 .030 0.24 0.24 0.24 0.23 0.23 0.23 0.23 
13 .127 0.23 0.23 0.22 0.22 0.22 0.22 0.22 
13 .224 0.22 0.22 0.22 0.22 0.22 0. 21 0. 21 
13. 322 0.21 o. 21 0.21 0.21 0.21 0. 21 0. 21 
13 .419 0.21 0.20 0.20 0.20 0.20 0.20 0. 20 
13. 516 0.20 0.20 0.20 0.20 0.19 0.19 0.19 
13 .613 0.19 0.19 0.19 0.19 0.19 0.19 0.19 
13. 711 0.19 O.lB 0.18 0.18 0.18 0.18 0.18 
13 .BOB 0.18 O.lB 0.18 0.18 0.18 0.18 0.17 

Page 1 

..J 



r 
[ 

area A pre 2yr 24.txt 

[ 13. 90S 0.17 0.17 0 . 17 0.17 0.17 0.17 0.17 
14.002 0.17 0.17 0.17 0.17 0.16 0.16 0.16 
14.100 0.16 0.16 0.16 0.16 0.16 0.16 0.16 
14.197 0.16 0.16 0.16 0.16 0.16 0.16 0.16 
14.294 0.16 0.16 0.16 0.16 O.lS 0.15 0.15 [ 14. 391 0.15 0.15 O.lS 0.15 0.15 0 .15 0.15 
14.489 0.15 0.15 0.15 0.15 0.15 0.15 0.15 
14.586 0.15 0.15 0.15 0.15 0.15 0.15 0.15 
14.683 0.15 0.15 0.15 0.15 0.15 0.15 0.15 [ 14.781 0.15 0.15 0.15 0.15 0.15 0.15 0.15 
14.878 0.15 0.15 0.15 0.15 0.14 0.14 0.14 
14.975 0.14 0.14 0.14 0.14 0.14 0.14 0.14 
15.072 0.14 0.14 0.14 0.14 0.14 0.14 0.14 

[ 15.170 0.14 0.14 0.14 0.14 0.14 0.14 0.14 
15.267 0.14 0.14 0.14 0.14 0.14 0.14 0.14 
15.364 0.14 0.14 0.14 0.13 0.13 0.13 0.13 
15.461 0.13 0.13 0.13 0.13 0.13 0.13 0.13 
15.559 0.13 0.13 0.13 0.13 0.13 0.13 0.13 [ 15.656 0.13 0.13 0.13 0.13 0.13 0.13 0.13 
15.753 0.13 0.13 0.13 0.13 0.12 0.12 0.12 

WinTR-20 version 1.10 Page 1 07/31/2014 18:26 [ 
canyon Springs HCC 

ARea A 

Line [ Start Time ------------ Flow values @ time increment of 0.014 hr ------------
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

15.850 0.12 0.12 0.12 0.12 0.12 0.12 0.12 [ 15.948 0.12 0.12 0.12 0.12 0.12 0.12 0.12 
16.045 0.12 0.12 0.12 0.12 0.12 0.12 0.12 
16.142 0.12 0.12 0.12 0.12 0.12 0.12 0.11 

[ 16.239 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
16.337 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
16.434 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
16. 531 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
16.629 0.11 0.11 0.11 0.11 0.11 0.11 0.11 [ 16.726 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
16.823 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
16.920 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
17.018 0.11 0.11 0.11 0.11 0.11 0.11 0.11 [ 17.115 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
17. 212 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
17.309 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
17.407 0.11 0.11 0.11 0 . 11 0.11 0.11 0.10 [ 17.504 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
17.601 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
17.698 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
17.796 0.10 0.10 0.10 0.10 0.10 0.10 0.10 

[ 17.893 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
17.990 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
18.087 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
18.185 0.10 0.10 0.10 0.10 0.10 0.10 0.10 

[ 18.282 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
18. 379 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
18.477 0.10 0.10 0.10 0 .10 0.09 0.09 0.09 
18. 574 0.09 0.09 0.09 0.09 0.09 0.09 0.09 
18.671 0.09 0.09 0.09 0 . 09 0.09 0.09 0.09 [ 18.768 0.09 0.09 0.09 0 . 09 0.09 0.09 0.09 
18.866 0.09 0.09 0.09 0.09 0.09 0.09 0.09 
18.963 0.09 0.09 0.09 0.09 0.09 0.09 0.09 
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area A pre 2yr 24.txt 
19.060 0.09 0.09 0.09 0 .09 0.09 0.09 0.09 
19.157 0.09 0.09 0.09 0.09 0.09 0.09 0.09 
19.255 0.09 0.09 0.09 0.09 0.09 0.09 0.09 
19.352 0.09 0.09 0.09 0.09 0.09 0 .08 0.08 
19.449 0.08 0.08 0 . 08 0.08 0.08 0.08 0.08 
19.546 0.08 0.08 0.08 0.08 0.08 0.08 0.08 
19.644 0.08 0.08 0.08 0.08 0.08 0.08 0.08 
19. 741 0.08 0.08 0.08 0.08 0.08 0.08 0.08 

] 
19.838 0.08 0.08 0.08 0.08 0.08 0.08 0.08 
19.935 0.08 0.08 0.08 0.08 0.08 0.08 0 .08 
20.033 0.08 0.08 0.08 0.08 0.08 0.08 0 .08 
20.130 0.08 0.08 0.08 0.08 0.08 0.08 0.08 
20 . 227 0.08 0.08 0 .08 0.08 0.08 0.08 0 .08 
20 . 325 0.08 0.08 0 .08 0.08 0.08 0.08 0 .08 
20 . 422 0.08 0.08 0.08 0 .08 0.08 0.08 0 .08 
20 . 519 0.08 0 . 08 0.08 0.08 0.08 0.08 0.08 

] 
20 . 616 0.08 0 . 08 0.08 0 .08 0.08 0.08 0.08 
20 . 714 0.08 0 . 08 0.08 0.08 0.08 0.08 0.08 
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] Canyon Springs HCC 
ARea A 

Line 
Start Time ------------ Flow values @time increment of 0.014 hr --- ------- --

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

20.811 0.08 0.08 0.08 0.08 0.07 0.07 0.07 

] 
20.908 0.07 0.07 0.07 0.07 0.07 0.07 0.07 
21.005 0.07 0.07 0.07 0.07 0.07 0.07 0.07 
21.103 0.07 0.07 0.07 0.07 0.07 0.07 0.07 
21. 200 0.07 0.07 0.07 0.07 0.07 0.07 0.07 

J 
21. 297 0.07 0.07 0.07 0 .07 0.07 0.07 0.07 
21. 394 0 .07 0.07 0.07 0 .07 0.07 0.07 0 .07 
21. 492 0.07 0.07 0.07 0 .07 0.07 0.07 0 .07 
21. 589 0.07 0.07 0.07 0 .07 0.07 0.07 0 .07 
21.686 0 .07 0 .07 0.07 0 .07 0.07 0.07 0.07 
21. 783 0 .07 0.07 0.07 0 .07 0.07 0.07 0.07 
21. 881 0.07 0.07 0.07 0 .07 0.07 0.07 0.07 
21. 978 0.07 0.07 0 .07 0 .07 0.07 0.07 0 .07 
22.075 0.07 0.07 0 .07 0.07 0.07 0.07 0 .07 
22.173 0.07 0.07 0.07 0.07 0.07 0.07 0 .07 
22.270 0.07 0.07 0.07 0.07 0.07 0.07 0.07 
22 . 367 0.07 0.07 0.07 0.07 0.07 0.07 0.07 
22 . 464 0.07 0.07 0.07 0.07 0.07 0.07 0.07 
22 . 562 0.07 0.07 0.07 0.07 0.07 0.07 0.07 
22 .659 0.07 0.07 0.07 0.07 0.07 0.07 0.07 
22.756 0.07 0.07 0.07 0.07 0.07 0.07 0.07 
22.853 0.07 0.07 0.07 0.07 0.07 0.07 0.07 
22.951 0.07 0.07 0.07 0.07 0.07 0.07 0.07 
23.048 0.07 0.07 0.07 0.07 0.07 0.07 0.07 
23.145 0.07 0.07 0.07 0.07 0.07 0 .07 0 .07 
23.242 0 .07 0.07 0.07 0.07 0.07 0 .07 0.07 
23.340 0.07 0.07 0 .07 0.07 0.07 0 .07 0.07 
23 .437 0 .07 0.07 0 .07 0.07 0.07 0 .07 0.07 
23.534 0 .07 0 .07 0.07 0 .07 0.07 0 .07 0.07 
23 .631 0.07 0 .07 0.07 0 .07 0.07 0 .07 0.07 
23 . 729 0.07 0.07 0.07 0.07 0.07 0.07 0.07 
23 .826 0 .07 0.07 0.07 0 .07 0.07 0.07 0.07 
23.923 0 .07 0.07 0 .07 0 .07 0.07 0.07 0.07 
24.021 0 .07 0.07 0.07 0.07 0.06 0.06 0.05 
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Area or 
Reach 

Identifier 

OUTLET 

Line 
Start Time 

(hr) 

11. 960 
12. 057 
12. 154 
12.252 
12.349 
12.446 

Drainage 
Area 

(sq mi) 

0.023 

(cfs) 

0.07 
0.60 
0.70 
0.51 
0.43 
0.38 

1>1inTR-20 version 1.10 

Rain Gage 
ID or 

Location 

area A pre 2yr 24.txt 
Runoff ------------ Peak Flow ------------
Amount Elevation Time Rate Rate 
(in) (ft) (hr) (cfs) (csm) 

0.109 12.11 0.75 33.49 

Flow values @ time increment of 0.014 hr ------------
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

0.12 
0.67 
0.67 
0.49 
0.42 
0.38 

0.18 0.25 
0. 72 0.75 
0.63 0.60 
0.48 0.47 
0.42 0.41 
0.37 0.36 

Page 3 

canyon Springs HCC 
ARea A 

0.34 0.43 0. 52 
0.75 0.75 0.73 
0. 57 0.54 0. 52 
0.46 0.45 0.44 
0.40 0.40 0.39 
0.36 0.35 0.35 

07/31/2014 18:26 

Line 
start Time ------ ------ Flow values @time increment of 0.014 hr ------------

(hr) 

12.543 
12. 641 
12.738 
12.835 
12. 933 
13.030 
13.127 
13.224 
13. 322 
13.419 
13. 516 
13.613 
13. 711 
13.808 
13.905 
14.002 
14.100 
14.197 
14.294 
14.391 
14.489 
14. 586 
14.683 
14. 781 
14.878 
14.975 
15.072 
15.170 
15.267 
15.364 
15.461 
15.559 
15.656 
15.753 
15.850 
15.948 
16 .045 

(cfs) 

0.34 
0.30 
0.27 
0.26 
0. 25 
0.24 
0.23 
0.22 
0.21 
0.21 
0.20 
0.19 
0.19 
0.18 
0 . 17 
0 . 17 
0 . 16 
0 . 16 
0 . 16 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0 . 14 
0.14 
0.14 
0.14 
0.14 
0.13 
0 . 13 
0 . 13 
0.13 
0.12 
0.12 
0.12 

(cfs) (cfs) (cfs) (cfs) 

0.33 0.33 0.32 0.31 
0.29 0.29 0.29 0.28 
0.27 0.27 0.27 0.27 
0.26 0.26 0.26 0.25 
0.25 0.25 0. 24 0.24 
0.24 0.24 0.23 0.23 
0.23 0.22 0.22 0.22 
0.22 0.22 0. 22 0.22 
0.21 0.21 0.21 0.21 
0.20 0.20 0.20 0.20 
0.20 0.20 0.20 0.19 
0.19 0.19 0 . 19 0.19 
0.18 0.18 0. 18 0.18 
0.18 0.18 0.18 0.18 
0.17 0.17 0.17 0.17 
0.17 0.17 0.17 0.16 
0.16 0.16 0.16 0.16 
0.16 0.16 0.16 0.16 
0.16 0.16 0 . 16 0.15 
0.15 0.15 0.15 0.15 
0.15 0.15 0 .15 0.15 
0.15 0.15 0.15 0.15 
0.15 0.15 0 . 15 0.15 
0.15 0.15 0.15 0.15 
0.15 0.15 0 . 15 0.14 
0.14 0.14 0.14 0.14 
0.14 0.14 0.14 0.14 
0.14 0.14 0 . 14 0.14 
0.14 0.14 0 . 14 0.14 
0.14 0. 14 0.13 0.13 
0.13 0.13 0.13 0.13 
0.13 0.13 0.13 0.13 
0.13 0. 13 0.13 0.13 
0.13 0.13 0.13 0.12 
0.12 0.12 0.12 0.12 
0.12 0.12 0.12 0.12 
0 . 12 0.12 0 . 12 0.12 
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( cfs) (cfs) 

0.31 0. 30 
0.28 0.28 
0.26 0.26 
0.25 0.25 
0.24 0.24 
0.23 0.23 
0.22 0.22 
0.21 0.21 
0.21 0.21 
0.20 0.20 
0.19 0.19 
0.19 0.19 
0.18 0.18 
0 . 18 0.17 
0.17 0.17 
0.16 0.16 
0.16 0.16 
0.16 0.16 
0.15 0.15 
0.15 0.15 
0.15 0. lS 
0.15 0.15 
0.15 O.lS 
0.15 0.15 
0.14 0.14 
0.14 0.14 
0.14 0.14 
0.14 0.14 
0 . 14 0.14 
0.13 0.13 
0 .13 0 .13 
0.13 0.13 
0.13 0.13 
0.12 0.12 
0.12 0.12 
0.12 0.12 
0.12 0.12 

r 
[ 

r 
[ 

[ 

[ 

[ 

[ 

[ 

[ 

I 
[ 

l 
[ 

[ 

[ 

[ 

[ 

[ 



16.142 0.12 0.12 
area A pre 2yr 24.txt 

0.12 0.12 0.12 0.12 0.11 
16.239 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
16.337 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
16.434 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
16.531 0.11 0.11 0 . 11 0.11 0.11 0.11 0.11 
16.629 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
16. 726 0.11 0.11 0.11 0.11 0.11 0.11 0 . 11 
16.823 0.11 0.11 0 . 11 0.11 0.11 0.11 0.11 
16.920 0.11 0.11 0 . 11 0.11 0.11 0.11 0.11 
17 .018 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
17.115 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
17. 212 0.11 0.11 0.11 0.11 0.11 0.11 0.11 

'1 17.309 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
17.407 0.11 0.11 0.11 0.11 0.11 0.11 0.10 
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J canyon Springs HCC 
ARea A 

Line 

] Start Time -------------- Flow values @ time increment of 0.014 hr ------------
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

17. 504 0.10 0.10 0.10 0.10 0.10 0.10 0.10 

] 17.601 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
17.698 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
17.796 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
17.893 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
17.990 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
18.087 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
18.185 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
18.282 0.10 0.10 0.10 0 . 10 0.10 0.10 0.10 
18 . 379 0.10 0.10 0.10 0 . 10 0.10 0.10 0.10 
18.477 0.10 0.10 0.10 0 . 10 0.09 0.09 0.09 
18.574 0.09 0.09 0 .09 0 .09 0.09 0.09 0.09 
18.671 0.09 0 .09 0.09 0 .09 0.09 0 .09 0.09 
18.768 0 .09 0.09 0.09 0.09 0.09 0 .09 0 .09 
18.866 0 .09 0.09 0.09 0.09 0 .09 0 .09 0 .09 
18.963 0 .09 0.09 0 .09 0 .09 0.09 0.09 0.09 
19 .060 0.09 0.09 0.09 0.09 0.09 0.09 0.09 
19.157 0.09 0.09 0.09 0.09 0.09 0.09 0 .09 
19.255 0.09 0.09 0.09 0 .09 0.09 0.09 0.09 
19.352 0.09 0.09 0.09 0.09 0.09 0.08 0.08 
19.449 0.08 0.08 0.08 0 .08 0.08 0.08 0.08 
19.546 0.08 0.08 0.08 0 .08 0.08 0.08 0.08 
19.644 0 .08 0.08 0.08 0.08 0.08 0.08 0.08 
19.741 0 .08 0.08 0.08 0.08 0.08 0.08 0.08 
19.838 0.08 0.08 0.08 0.08 0.08 0.08 0.08 
19.935 0 .08 0.08 0.08 0.08 0.08 0.08 0.08 
20.033 0.08 0.08 0.08 0.08 0.08 0.08 0.08 
20.130 0.08 0.08 0.08 0.08 0 .08 0.08 0.08 
20.227 0.08 0.08 0 .08 0.08 0.08 0.08 0 .08 
20. 325 0.08 0.08 0 .08 0.08 0.08 0.08 0 .08 
20.422 0 .08 0.08 0 .08 0.08 0.08 0 .08 0 .08 
20. 519 0 .08 0.08 0.08 0.08 0.08 0.08 0 .08 

.. 20.616 0 .08 0 .08 0 .08 0.08 0.08 0.08 0 .08 
20. 714 0.08 0 .08 0 .08 0.08 0.08 0.08 0 .08 
20.811 0.08 0 .08 0.08 0 .08 0.07 0.07 0 .07 
20 .908 0.07 0 .07 0.07 0.07 0 .07 0.07 0 .07 
21.005 0.07 0 .07 0.07 0.07 0.07 0.07 0.07 
21.103 0.07 0.07 0.07 0.07 0.07 0.07 0.07 
21. 200 0.07 0.07 0.07 0.07 0.07 0.07 0.07 
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21. 297 0.07 
21. 394 0.07 
21. 492 0.07 
21. 589 0.07 
21.686 0.07 
21. 783 0.07 
21. 881 0.07 
21. 978 0.07 
22.075 0.07 
22. 173 0.07 
22.270 0.07 
22.367 0.07 

WinTR- 20 Version 1.10 

Line 
start Time ------------(hr) (cfs) 

22.464 0 .07 
22.562 0.07 
22 . 659 0 . 07 
22 .756 0.07 
22 .853 0.07 
22.951 0.07 
23 .048 0.07 
23.145 0.07 
23. 242 0.07 
23.340 0.07 
23.437 0.07 
23. 534 0.07 
23.631 0.07 
23. 729 0.07 
23.826 0.07 
23.923 0.07 
24 .021 0 .07 

0 . 07 
area A pre 

0.07 
2y r 24. 1:X1: 

0 .07 0.07 0.07 0.07 
0 . 07 0.07 0.07 0.07 0.07 0.07 
0.07 0.07 0.07 0.07 0.07 0.07 
0.07 0 . 07 0.07 0.07 0.07 0.07 
0.07 0.07 0.07 0.07 0.07 0.07 
0.07 0.07 0.07 0.07 0.07 0.07 
0.07 0.07 0.07 0.07 0.07 0.07 
0.07 0.07 0.07 0.07 0.07 0 .07 
0.07 0.07 0 .07 0.07 0.07 0.07 
0.07 0.07 0.07 0.07 0.07 0.07 
0.07 0.07 0 .07 0.07 0.07 0.07 
0.07 0.07 0.07 0.07 0.07 0.07 
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Canyon Springs HCC 
ARea A 

Flow values @ time increment of 0.014 hr ------------
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

0.07 0.07 0.07 0.07 0.07 0.07 
0.07 0.07 0.07 0.07 0 . 07 0.07 
0.07 0.07 0.07 0.07 0.07 0.07 
0.07 0.07 0.07 0 .07 0.07 0.07 
0.07 0.07 0.07 0.07 0.07 0.07 
0.07 0.07 0.07 0.07 0.07 0.07 
0.07 0.07 0.07 0.07 0.07 0 .07 
0.07 0.07 0.07 0.07 0.07 0.07 
0.07 0 .07 0.07 0.07 0.07 0 .07 
0 . 07 0.07 0.07 0.07 0.07 0 .07 
0.07 0.07 0.07 0.07 0.07 0.07 
0 . 07 0.07 0.07 0.07 0.07 0.07 
0.07 0.07 0.07 0.07 0.07 0.07 
0.07 0.07 0.07 0.07 0.07 0.07 
0.07 0.07 0.07 0.07 0.07 0 .07 
0.07 0.07 0 .07 0.07 0.07 0 .07 
0.07 0.07 0 .07 0 .06 0 .06 0 .05 
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1 

WinTR-20 Version 1.10 

Area or Drainage 
Reach Area Alternate 

Identifier (sq mi) 

Area A 0.023 
OUTLET 0.023 

J 
] 

J 

l 

J 

J 

J 

area A pre 2yr 24.txt 

Page 6 

canyon springs HCC 
ARea A 

----------- Peak 
2-Yr 

(cfs) (cfs) 

0.75 
0.75 

Page 7 

07 /31/2014 18: 26 

Flow by Storm -----------
(cf s) (cfs) (cfs) 



r 
[ 

area A pre 2yr 24.txt 

[ 

[ 

winTR- 20 version 1.10 Page 7 07 /31/2014 18: 26 [ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

!. 

i 

[ 

l 
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l 





r 
[ 

area A post 2yr 24.txt 

[ 10.914 0.36 0.37 0.37 0.38 0. 38 0.39 0.39 
11.004 0.40 0.41 0.41 0.42 0.42 0.43 0.44 
11.093 0.45 0.45 0.46 0.47 0.48 0.49 o. 50 
11.182 0. 50 0. 52 0.53 0. 54 0.55 0. 56 0.57 
11. 271 0. 58 0.59 0.61 0.62 0.63 0.64 0.66 [ 11. 361 0.67 0.68 0.70 0.71 o. 73 0.74 0.75 
11.450 0.77 0.78 0.80 0.81 0.83 0.85 0.87 
11. 539 0.90 0.94 0.99 1.06 1.14 1.23 1. 33 
11.629 1.45 1. 59 1. 74 1. 92 2 .12 2.35 2.60 [ 11.718 2.86 3.14 3.44 3. 77 4.13 4. 52 4.94 
11.807 S.38 5 .86 6.38 6.95 7.61 8. 35 9.20 
11. 897 10.11 11.05 11. 97 12. 86 13.66 14. 35 14.91 
11.986 15.32 15. 58 15.71 15 . 70 15.55 1S.2S 14.80 

[ 12.075 14.16 13 .37 12.49 11. 56 10.62 9.69 8.81 
12.165 7.98 7 .23 6. 56 6. 00 5. 53 5.13 4.78 
12.254 4.48 4.22 3.98 3.78 3.59 3.43 3.29 
12.343 3.16 3.04 2.94 2.84 2.75 2.66 2.58 

[ 12.432 2.51 2.44 2.37 2. 30 2.24 2 .18 2 .12 
12.522 2.06 2.01 1.96 1. 91 1.87 1.82 1. 78 
12.611 1. 74 1. 70 1.67 1.64 1.61 1. 58 1. 56 
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canyon Springs HCC 
ARea A post project 

Line I start Time ------------ Flow values @ time increment of 0.013 hr ------------
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

12.700 1. 54 1. 52 1. so 1.48 1.46 1.45 1.43 [ 12.790 1.42 1.40 1. 39 1. 38 1. 37 1. 35 1. 34 
12.879 1. 33 1.32 1. 30 1.29 1. 28 1.27 1.26 
12.968 1.25 1.24 1.22 1.21 1.20 1.19 1.18 

[ 13.058 1.17 1.16 1.15 1.14 1.13 1.12 1.11 
13 .147 1.10 1.09 1.09 1.08 1.07 1.06 1.06 
13.236 1.05 1.04 1.04 1.03 1.02 1.02 1.01 
13. 326 1.00 1.00 0.99 0. 98 0.98 0.97 0.97 
13.415 0.96 0.95 0.95 0.94 0.94 0.93 0.92 r 13. 504 0.92 0.91 0.90 0.90 0.89 0.89 0.88 
13. 593 0.88 0.87 0.86 0.86 0.85 0.85 0.84 
13.683 0.84 0.83 0.83 0.82 0.82 0.81 0.81 
13. 772 0.80 0.80 0.80 0. 79 o. 79 0.78 0.78 [ 13.861 0. 77 0. 77 0. 76 0. 76 0.76 0.75 0.75 
13. 951 0.74 0.74 0.73 0.73 0. 72 0. 72 0.72 
14.040 0.71 0. 71 0.70 0. 70 0. 70 0.69 0.69 
14.129 0.69 0.68 0.68 0 .68 0.67 0.67 0.67 

[ 14.219 0.67 0.66 0.66 0 .66 0.66 0.66 0.65 
14.308 0.65 0.65 0.65 0.65 0.65 0.65 0.64 
14.397 0.64 0.64 0.64 0 .64 0.64 0. 63 0.63 
14.486 0.63 0.63 0 . 63 0.63 0.63 0.62 0.62 

[ 14.576 0.62 0.62 0.62 0.62 0.61 0.61 0.61 
14.665 0.61 0.61 0.61 0.61 0.60 0.60 0.60 
14.754 0.60 0.60 0.60 0.59 o. 59 0.59 0.59 
14.844 0. 59 0. 59 0. 59 0. S8 0. 58 0. 58 0.58 
14.933 0. 58 0.58 o. 57 o. 57 0.57 0. 57 0.57 [ 15 .022 0.57 0. 57 0. 56 0. 56 0. 56 o. 56 0.56 
15 .112 0. 56 0. 55 0.55 0 , 55 o.ss 0. SS 0.55 
15.201 0.55 0. 54 0. 54 0.54 0. 54 o. 54 0.54 
15 .290 0.53 0.53 0. 53 o. 53 0.53 0.53 0.53 [ 15 .380 0.52 0. 52 0. 52 0 . 52 0. 52 0.52 0. 51 
15.469 0. 51 0. 51 0. 51 0. 51 0.51 o.so o.so 
15. 558 0. 50 0. 50 0. 50 0 . so 0.49 0.49 0.49 
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15.647 0.49 0.49 
area A post 2yr 24. txt 

0.49 0.49 0.48 0.48 0.48 
15.737 0.48 0.48 0 .48 0.47 0.47 0.47 0.47 
15.826 0.47 0.47 0 . 46 0.46 0.46 0.46 0.46 
15.915 0.46 0.46 0.45 0.45 0.45 0.45 0.45 
16.005 0.45 0.44 0.44 0.44 0.44 0.44 0.44 
16.094 0.43 0.43 0.43 0.43 0.43 0.43 0.43 
16.183 0.43 0.43 0.43 0.42 0.42 0.42 0.42 
16. 273 0.42 0.42 0.42 0.42 0.42 0.42 0.42 
16. 362 0.42 0.42 0.42 0.42 0.42 0.41 0.41 
16.451 0.41 0.41 0.41 0.41 0.41 0.41 0.41 
16. 541 0.41 0.41 0.41 0.41 0.41 0.41 0.41 
16.630 0.41 0.41 0.40 0.40 0.40 0.40 0.40 ., 16.719 0.40 0.40 0.40 0.40 0.40 0.40 0.40 
16.808 0 .40 0.40 0.40 0.40 0.40 0.40 0. 39 

...J 16.898 0 . 39 0 . 39 0.39 0.39 0.39 0.39 0. 39 
16.987 0 . 39 0.39 0.39 0.39 0.39 0. 39 0.39 
17.076 0 . 39 0.39 0 . 39 0.38 0.38 0. 38 0. 38 
17.166 0.38 0.38 0 . 38 0.38 0.38 0.38 0. 38 
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J 
Canyon Springs HCC 
ARea A post project 

Line 
Start Time ------------ Flow values @ time increment of 0.013 hr ------- - ----

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

17.255 0.38 o. 38 0.38 0.38 0. 38 0.38 0.38 
17.344 0.37 o. 37 0.37 0.37 0. 37 0.37 0. 37 
17.434 0.37 0. 37 0.37 0.37 0. 37 0.37 0. 37 
17.523 0.37 0. 37 0. 37 0.37 0.36 0.36 0. 36 
17.612 o. 36 0. 36 0. 36 0.36 0.36 0.36 0. 36 
17.701 0.36 0. 36 0.36 0.36 0.36 0.36 0. 36 
17.791 0.35 0.35 0.35 0.35 0.35 0. 35 0.35 
17.880 0.35 0.35 0.35 0.35 0. 35 0. 35 0.35 
17.969 0.35 0.35 0.35 0.35 0.34 0.34 0. 34 
18.059 0.34 0.34 0 . 34 0.34 0.34 0 . 34 0.34 
18.148 0.34 0.34 0.34 0.34 0.34 0. 34 0. 34 
18.237 0.33 0.33 0.33 0 . 33 0.33 0.33 0.33 
18.327 0.33 0.33 0.33 0.33 0.33 0.33 0.33 
18.416 0.33 0.33 0. 33 0.33 0.32 0.32 0.32 
18.505 0. 32 0.32 0. 32 0.32 0.32 0.32 0.32 
18.595 0.32 0.32 0. 32 0. 32 0.32 0.32 0.32 
18 .684 0.31 0.31 0.31 0.31 0.31 o. 31 0.31 
18.773 0.31 0.31 0.31 0. 31 0.31 o. 31 0.31 
18.862 0 . 31 0.31 0.31 0. 30 0.30 0.30 0. 30 
18.952 0 .30 0.30 0.30 0.30 0.30 0.30 0. 30 
19.041 0 .30 0.30 0.30 0.30 0.30 0.30 0.29 
19.130 0 .29 0.29 0.29 0.29 0.29 0.29 0.29 
19.220 0 .29 0.29 0.29 0.29 0.29 0.29 0.29 
19. 309 0.29 0.29 o. 28 0. 28 0.28 0.28 0.28 

..I 19. 398 0 .28 0.28 0.28 0. 28 0.28 0.28 0.28 
19.488 0 .28 0.28 0.28 0.28 0.28 0.28 0.27 
19. 577 0 .27 0.27 0 . 27 0 . 27 0.27 0.27 0.27 
19.666 0 . 27 0.27 0.27 0.27 0.27 0.27 0 .27 
19.755 0 .27 0 . 27 0.26 0.26 0.26 0.26 0.26 
19.845 0.26 0 . 26 0.26 0.26 0.26 0.26 0.26 
19.934 0.26 0 . 26 0.26 0.26 0.25 0.25 0.25 
20 .023 0.25 0.25 0.25 0.25 0.25 0. 25 0.25 
20.113 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
20.202 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
20.291 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
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l. 
area A post 2yr 24.txt 

[ 20.381 0.25 0.24 0.24 0.24 0.24 0.24 0. 24 
20.470 0.24 0.24 0.24 0.24 0.24 0.24 0. 24 
20.559 0.24 0.24 0.24 0.24 o. 24 0.24 0.24 
20.649 0.24 0.24 0. 24 0.24 0.24 0.24 0. 24 
20.738 0.24 0.24 0.24 0.24 0.24 0.24 0.24 [ 20.827 0.24 0.24 0.24 0.24 0.24 0.24 0.24 
20.916 0.24 0.24 0.24 0.24 0.24 0.24 0.24 
21.006 0.24 0.24 0.24 0.24 0.24 0.24 0.24 
21.095 0.24 0.24 0.24 0.24 0. 24 0.24 0.24 [ 21.184 0.24 0.24 0.24 0.24 0.24 0.24 0.24 
21.274 0.24 0.24 0.24 0.24 0.24 0.24 0.24 
21.363 0.24 0.24 0.24 0.24 0.24 0.24 0.24 
21.452 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

[ 21. 542 0.24 0.23 0.23 0.23 0.23 0.23 0.23 
21.631 0.23 0.23 0.23 0.23 0.23 0.23 0.23 
21. 720 0.23 0.23 0.23 0.23 0.23 0.23 0.23 
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canyon springs HCC 
ARea A post project 

[ Line 
s tart Time ------------ Flow Values @ time increment of 0.013 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

21.810 0.23 0.23 0.23 0.23 0.23 0.23 0.23 [ 
21.899 0.23 0.23 0.23 0.23 0.23 0.23 0.23 
21.988 0.23 0.23 0.23 0.23 0.23 0.23 0.23 
22.077 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

[ 22.167 0.23 0.23 0.23 0.23 0.23 0.23 0.23 
22.256 0.23 0.23 0.23 0.23 0.23 0.23 0.23 
22.345 0.23 0.2'.l 0.23 0.23 0.23 0.23 0.23 
22.435 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

r 22.524 0.23 0.23 0.23 0.23 0.23 0.23 0.23 
22.613 0.23 0.23 0.23 0.23 0.23 0.22 0.22 
22.703 0.22 0.22 0.22 0.22 0.22 0.22 0.22 
22.792 0.22 0. 22 0.22 0.22 0.22 0.22 0.22 
22.881 0.22 0.22 0.22 0.22 0.22 0.22 0.22 r 22. 970 0.22 0.22 0.22 0.22 0.22 0.22 0.22 
23.060 0.22 0. 22 0.22 0.22 0.22 0.22 0.22 
23.149 0.22 o. 22 0.22 0.22 0.22 0.22 0.22 
23.238 0.22 0. 22 0.22 0.22 0.22 0.22 0.22 
23.328 0.22 0. 22 0.22 0.22 0.22 0.22 0.22 
23.417 0.22 0.22 0.22 0.22 0.22 0.22 0.22 
23.506 0.22 0.22 0.22 0.22 0.22 0.22 0.22 
23.596 0.22 0.22 0.22 0.22 0.22 0. 22 0.22 [ 23.685 0.22 0.22 0.22 0.22 0.22 0.22 0.22 
23.774 0.22 0.22 0.22 0.21 0.21 0. 21 0.21 
23.864 0.21 0.21 0.21 0.21 0.21 0. 21 0.21 
23.953 0.21 0.21 0. 21 0.21 0.21 o. 21 0.21 

[ 24.042 0.21 0.20 0.19 0.18 0.17 0.15 0.14 
24.131 0.12 0.10 0.09 0.08 0.06 0.05 

Area or Drainage Rain Gage Runoff ------------ Peak Flow ------------

[ Reach Area IO or Amount Elevation Time Rate Rate 
Identifier (sq mi) Location (in) (ft) (hr) (cfs) (csm) 

OUTLET 0.023 0.821 12.01 15.71 698.33 

line [ 
Start Time ------------ Flow values @ time increment of 0.013 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 
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area A post 2yr 24.txt 

9.128 0.05 0.05 0.05 0.05 0.05 0.06 0.06 
9.217 0.06 0.06 0.06 0.06 0.06 0.06 0.06 
9.307 0.06 0.06 0.06 0.07 0.07 0.07 0.07 
9.396 0.07 0.07 0.07 0.07 0.07 0.07 0.07 
9.485 0.08 0.08 0.08 0.08 0.08 0.08 0.08 
9. 575 0.08 0.08 0.08 0.08 0.09 0.09 0.09 
9.664 0.09 0.09 0.09 0.09 0.09 0.09 0.10 

J 
9.753 0.10 0.10 0.10 0.10 0.10 0.11 0.11 
9.843 0.11 0.11 0.11 0.11 0.11 0.12 0.12 
9.932 0.12 0.12 0.12 0.12 0.13 0.13 0.13 

10 .021 0.13 0.13 0.14 0.14 0.14 0.14 0.14 
10.111 0.14 0.15 0.15 0.15 0.15 0.16 0.16 
10.200 0.16 0.16 0.16 0.17 0.17 0.17 0.17 
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canyon springs HCC 
J ARea A post project 

Line 

J Start Time ------------ Flow values @ time increment of 0.013 hr ------------
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

10 .289 0.18 0.18 0.18 0.18 0.19 0.19 0.19 

J 
10. 378 0.20 0.20 0.20 0.20 0.21 0.21 0.21 
10.468 0.22 0.22 0.22 0.22 0.23 0.23 0.23 
10. 557 0.24 0.24 0.24 0.25 0.25 0.25 0.26 
10.646 0.26 0.27 0.27 0.27 0.28 0.28 0. 29 
10.736 0.29 0.30 0. 30 0.31 0.31 0.32 0.32 
10. 825 0.32 0.33 0.33 0.34 0.34 0.35 0.36 
10.914 0.36 0.37 0.37 0.38 0.38 0.39 0.39 
11.004 0.40 0.41 0.41 0.42 0.42 0.43 0.44 

J 
11.093 0.45 0.45 0.46 0.47 0.48 0.49 0.50 
11.182 o. 50 0.52 0. 53 o. 54 0. 55 0.56 0.57 
11.271 o. 58 0.59 0.61 0.62 0.63 0.64 0.66 
11.361 0.67 0.68 0.70 0.71 0.73 0.74 0.75 
11.450 0.77 0.78 0.80 0.81 0.83 0.85 0.87 
11.539 0.90 0.94 0.99 1.06 1.14 1. 23 1. 33 
11.629 1.45 1. 59 1. 74 1.92 2.12 2.35 2.60 
11.718 2.86 3.14 3.44 3. 77 4.13 4.52 4.94 
11. 807 5.38 5.86 6.38 6.95 7.61 8.35 9.20 
11.897 10.11 11.05 11.97 12.86 13.66 14.35 14.91 
11.986 15.32 15.58 15. 71 15.70 15.55 15 .25 14.80 
12.075 14.16 13.37 12.49 11.56 10.62 9.69 8.81 
12.165 7.98 7.23 6. 56 6.00 5.53 5.13 4.78 
12.254 4.48 4.22 3.98 3.78 3.59 3.43 3.29 
12.343 3.16 3.04 2.94 2.84 2.75 2.66 2.58 
12.432 2.51 2.44 2.37 2.30 2.24 2.18 2.12 
12.522 2.06 2.01 1.96 1.91 1.87 1.82 1. 78 
12.611 1. 74 1. 70 1. 67 1.64 1.61 1. 58 1. 56 
12.700 1. 54 1. 52 1. 50 1.48 1.46 1.45 1.43 
12.790 1.42 1.40 1. 39 1.38 1.37 1. 35 1. 34 
12.879 1.33 1. 32 1. 30 1.29 1.28 1.27 1.26 
12.968 1.25 1.24 1.22 1.21 1.20 1.19 1.18 
13.058 1.17 1.16 1.15 1.14 1.13 1.12 1.11 
13 .147 1.10 1.09 1.09 1.08 1.07 1.06 1.06 
13. 236 1.05 1.04 1.04 1.03 1.02 1.02 1.01 
13. 326 1.00 1.00 0.99 0.98 0.98 0.97 0.97 
13 .415 0.96 0.95 0.95 0.94 0.94 0.93 0.92 
13. 504 0.92 0.91 0.90 0.90 0.89 0.89 0.88 

J 13. 593 0.88 0.87 0.86 0.86 0.85 0.85 0.84 
13.683 0.84 0.83 0.83 0.82 0.82 0.81 0.81 
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[ 
area A post 2yr 24.txt 

[ 13. 772 0.80 0.80 0.80 0.79 0. 79 0. 78 0.78 
13 .861 0.77 o. 77 0.76 0.76 0.76 0.75 0.75 
13 . 951 0. 74 0. 74 0. 73 0.73 0.72 0.72 0.72 
14.040 0.71 0.71 0. 70 0.70 0. 70 0.69 0.69 
14.129 0.69 0.68 0.68 0.68 0.67 0.67 0.67 [ 14. 219 0.67 0.66 0.66 0.66 0.66 0.66 0.65 
14 .308 0.65 0.6S 0.6S 0.6S 0.65 0.65 0.64 
14. 397 0.64 0.64 0.64 0.64 0.64 0.63 0.63 
14.486 0.63 0.63 0.63 0.63 0.63 0.62 0.62 [ 14. 576 0.62 0.62 0.62 0.62 0.61 0.61 0.61 
14.665 0.61 0.61 0.61 0.61 0.60 0.60 0.60 
14. 754 0.60 0.60 0.60 0.59 0. 59 0. 59 0. 59 
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canyon Springs HCC 
ARea A post project 

[ Line 
st.art Time ------------ Flow values @ time increment of 0.013 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

14.844 0. 59 0 . 59 0. 59 0. 58 0. 58 0.58 0. 58 
14. 933 0.58 o. 58 0. 57 o. 57 0. 57 0.57 o. 57 
15.022 0. 57 0 . 57 0. 56 0.56 0. 56 0.56 o. 56 
15.112 0. 56 0 . 55 0.55 0.55 0. 55 0.55 0.55 l 15.201 0.55 o. 54 0. 54 o. 54 0. 54 0.54 0. 54 
15.290 0. 53 0. 53 0. S3 0 . 53 0.53 0 . 53 0.53 
15.380 0. 52 0. 52 0.52 0.52 0. 52 0.52 0. 51 
15 .469 0.51 o. 51 0.51 0 . 51 0. 51 0.50 0. 50 

[ 15.558 0. 50 0. 50 0. 50 0. so 0.49 0.49 0 . 49 
15.647 0.49 0.49 0.49 0 . 49 0.48 0.48 0.48 
15.737 0.48 0.48 0 . 48 0 . 47 0.47 0.47 0.47 
15.826 0.47 0.47 0 . 46 0.46 0.46 0 . 46 0.46 

[ 15.915 0.46 0.46 0 . 45 0 . 45 0.45 0.45 0.45 
16.005 0.45 0.44 0.44 0.44 0.44 0.44 0.44 
16.094 0.43 0.43 0 . 43 0.43 0.43 0.43 0.43 
16.183 0.43 0.43 0.43 0.42 0.42 0.42 0.42 
16.273 0.42 0.42 0.42 0.42 0.42 0.42 0.42 [ 16. 362 0.42 0.42 0.42 0.42 0.42 0.41 0.41 
16.451 0.41 0.41 0.41 0.41 0.41 0.41 0.41 
16. 541 0.41 0.41 0.41 0.41 0.41 0.41 0.41 
16.630 0.41 0.41 0.40 0 .40 0.40 0.40 0.40 [ 16.719 0.40 0.40 0.40 0.40 0.40 0 .40 0.40 
16.808 0.40 0.40 0.40 0.40 0.40 0.40 0. 39 
16.898 0.39 0. 39 0. 39 0 . 39 0.39 0. 39 0.39 
16.987 0.39 0. 39 o. 39 0 . 39 0.39 0.39 0.39 
17.076 0.39 0. 39 0 . 39 0. 38 0.38 o. 38 0. 38 
17.166 0.38 o. 38 0.38 0 . 38 0.38 0.38 0.38 
17.255 0. 38 0. 38 0 . 38 o. 38 0.38 0.38 0.38 
17.344 0.37 0. 37 0 . 37 o. 37 0.37 0. 37 0. 37 

[ 17.434 0.37 0.37 0.37 0.37 0.37 0.37 0. 37 
17.523 0.37 o. 37 o. 37 o. 37 o. 36 0.36 0.36 
17.612 0.36 0. 36 0. 36 0. 36 0.36 0.36 0. 36 
17.701 o. 36 o. 36 0. 36 0. 36 0.36 o. 36 0. 36 
17.791 0.35 0.35 0.35 0.35 0.35 0.35 0.35 [ 17.880 0.35 0. 35 0.35 0.35 0. 35 0.35 0.35 
17.969 0.35 0.35 0.35 0.35 0.34 0.34 0. 34 
18.059 0. 34 0. 34 0. 34 0.34 0.34 0.34 0.34 
18.148 0.34 0.34 0.34 0 . 34 0.34 0.34 0. 34 [ 18.237 0.33 0.33 0 . 33 0 . 33 0.33 0.33 0.33 
18. 327 0.33 0. 33 0.33 0.33 0.33 0.33 0.33 
18.416 0 . 33 o. 33 0.33 0.33 0.32 0. 32 0.32 
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.., 

area A post 2yr 24.txt 
18.505 0.32 0.32 0 . 32 0.32 0.32 0.32 0.32 
18. 595 0.32 0. 32 0.32 0.32 0.32 0.32 0. 32 
18.684 0.31 0.31 0 . 31 0.31 0.31 0.31 0.31 
18.773 0.31 0.31 0 . 31 0.31 0.31 0.31 0.31 
18.862 0.31 0. 31 0.31 0.30 0. 30 0.30 0.30 
18.952 0.30 0.30 0. 30 0.30 0.30 0.30 0.30 
19.041 0.30 0.30 0. 30 0.30 0.30 0.30 0.29 
19.130 0.29 0.29 0.29 0.29 0.29 0.29 0.29 
19.220 0.29 0.29 0.29 0.29 0.29 0.29 0.29 
19. 309 0.29 0.29 0.28 0.28 0.28 0.28 0.28 
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canyon springs HCC 
ARea A post project 

Line 
start Time ------------ Flow values @ time increment of 0.013 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

19.398 0 .28 0.28 0.28 0.28 0.28 0.28 0.28 
19.488 0.28 0.28 0.28 0.28 0.28 0.28 0.27 
19. 577 0.27 0.27 0.27 0.27 0.27 0.27 0.27 
19.666 0.27 0.27 0.27 0.27 0.27 0 . 27 0.27 
19.755 0.27 0.27 0.26 0.26 0.26 0.26 0.26 

J 
19.845 0.26 0.26 0.26 0.26 0.26 0.26 0.26 
19.934 0.26 0.26 0 . 26 0.26 0.25 0.25 0.25 
20.023 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
20.113 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
20.202 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
20.291 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
20.381 0.25 0.24 0.24 0.24 0.24 0. 24 0 . 24 
20.470 0.24 0.24 0.24 0.24 0.24 0.24 0 . 24 
20 . 559 0.24 0.24 0.24 0.24 0.24 0.24 0.24 
20.649 0.24 0.24 0 . 24 0.24 0.24 0 . 24 0.24 
20.738 0.24 0.24 0 . 24 0.24 0.24 0. 24 0.24 
20.827 0.24 0.24 0.24 0.24 0.24 0.24 0.24 
20.916 0.24 0.24 0.24 0.24 0.24 0.24 0 . 24 
21.006 0.24 0.24 0.24 0.24 0.24 0. 24 0.24 
21.095 0.24 0.24 0.24 0.24 0.24 0.24 0.24 
21.184 0.24 0.24 0.24 0.24 0.24 0.24 0.24 
21. 274 0.24 0.24 0.24 0.24 0.24 0.24 0.24 
21.363 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

J 21.452 0.24 0.24 0.24 0.24 0.24 0.24 0.24 
21.542 0.24 0.23 0.23 0.23 0.23 0.23 0.23 
21.631 0.23 0.23 0.23 0.23 0.23 0.23 0.23 
21 . 720 0.23 0.23 0.23 0.23 0.23 0.23 0.23 
21.810 0.23 0.23 0.23 0.23 0.23 0.23 0.23 
21.899 0.23 0.23 0.23 0.23 0.23 0.23 0.23 
21. 988 0.23 0.23 0.23 0.23 0.23 0.23 0.23 
22 .077 0.23 0.23 0.23 0.23 0.23 0.23 0.23 
22.167 0.23 0.23 0.23 0.23 0.23 0.23 0.23 
22.256 0.23 0.23 0.23 0.23 0.23 0.23 0.23 
22.345 0.23 0.23 0.23 0 .23 0.23 0.23 0. 23 
22.435 0.23 0.23 0.23 0 .23 0.23 0.23 0.23 
22 . 524 0 . 23 0.23 0.23 0 .23 0.23 0.23 0. 23 
22.613 0.23 0.23 0.23 0.23 0.23 0.22 0.22 
22 . 703 0 . 22 0.22 0.22 0.22 0.22 0.22 0.22 
22.792 0.22 0.22 0.22 0.22 0.22 0.22 0.22 
22.881 0.22 0.22 0.22 0.22 0.22 0.22 0.22 
22.970 0.22 0.22 0.22 0.22 0.22 0.22 0.22 
23.060 0.22 0.22 0.22 0.22 0.22 0.22 0.22 
23 .149 0.22 0.22 0.22 0.22 0.22 0.22 0.22 
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23.238 0.22 
23.328 0.22 
23.417 0.22 
23. 506 0.22 
23.596 0.22 
23.685 0.22 
23.774 0.22 
23.864 0.21 

winTR-20 version 1.10 

Line 
Start Time ------------

(hr) (cfs) 

23.953 0.21 
24.042 0.21 
24.131 0.12 

0.22 
area A post 2yr 24.txt 

0.22 0.22 0.22 0.22 0.22 
0.22 0.22 0.22 0.22 0.22 0.22 
0.22 0.22 0.22 0.22 0.22 0.22 
0.22 0.22 0.22 0.22 0.22 0.22 
0.22 0.22 0.22 0.22 0.22 0.22 
0.22 0.22 0.22 0.22 0.22 0.22 
0.22 0.22 0.21 0.21 0.21 0.21 
0.21 0.21 0.21 0. 21 0.21 0.21 

Page 7 08/01/2014 8: 51 

canyon Springs HCC 
ARea A post project 

Flow Values @ time increment of 0.013 hr ------------
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

0.21 0.21 0.21 0.21 0.21 0.21 
0.20 0.19 0.18 0.17 0.15 0.14 
0.10 0.09 0.08 0.06 0.05 
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winTR-20 version 1.10 

Area or 
Reach 

Identifier 

Area A 
OUTLET 

Drainage 
Area Alternate 

(sq mi) 

0.023 
0.023 

area A post 2yr 24.txt 

Page 8 

canyon Springs HCC 
ARea A post project 

08/01/2014 8: 51 

----------- Peak Flow by Storm 
2-Yr 

(cfs) (cfs) (cfs) (cfs) (cfs) 

15.71 
15.71 

Page 9 



[ 

[ 
area A post 2yr 24.txt 
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WinTR-20 Printed Page File 
TR20. inp 

WinTR-20: version 1.10 
Canyon springs HCC 
ARea B Pre project 2 yr 24 hr 

SUB-AREA: 
Area A 

STREAM REACH: 

STORM ANALYSIS: 
2-Yr 

STRUCTURE RATING: 

GLOBAL OUTPUT: 
2 

outlet 

0.05 

winTR-20 Printed Page File 

area B pre 2yr 24.txt 
Beginning of Input Data List 

0 0 0.05 

ltc (hr) 

.03375 70. ® 
1.6 Type II 2 

YYYYN YYYYNN 

End of Input Data List 
(0.109(in)/12)x21.6(ac) 
0.19 ac-ft 

canyon springs HCC 
ARea B Pre project 2 yr 24 hr 

Name of printed page file: 
TR20.out 

STORM 2-Yr 

Area or Drainage Rain Gage Runoff ------------ Peak Flow ------------
Reach Area ID or Amount Elevation Time Rate Rate 

Identifier (sq mi) Location (in) (ft) (hr) (cfs) (csm) 

Area A 0.034 ~ 12.17 0.95 28.05 

Line 
start Time ------------ Flow values @ time increment of 0.019 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

11. 969 0.07 0.13 0.21 0.32 0.43 0.55 0.67 
12.099 0.78 0.86 0.91 0.94 0.95 0.94 0.92 
12.229 0.88 0.85 0.81 0.78 0.75 0.73 0.71 
12.359 0.69 0.67 0.66 0.64 0.63 0.62 0.60 
12.489 0.59 o. 58 0.56 0.55 0.54 0. 52 o. 51 
12.619 0.50 0.49 0.48 0.47 0.46 0.45 0.44 
12.749 0.43 0.43 0.42 0.42 0.41 0.41 0.40 
12.879 0.40 o. 39 0.39 0.39 0.38 0.38 0.38 
13.009 0.37 0. 37 0.37 0.36 o. 36 0.36 0.35 
13 .139 0.35 0.35 0.34 0.34 0. 34 0.34 0.33 
13 .269 0.33 0.33 0. 33 0.32 0. 32 0.32 0.32 
13. 399 0.32 0.31 0.31 0.31 0. 31 0.31 0.30 
13. 529 0.30 0.30 0. 30 0.30 0.29 0.29 0.29 
13 .659 0.29 0.29 0.29 0.28 0.28 0.28 0.28 
13. 789 0.28 0.27 0.27 0.27 0.27 0.27 0.27 
13 .919 0.26 0.26 0.26 0.26 0.26 0.26 0.25 
14.049 0.25 0.25 0.25 0.25 0.25 0.25 0.24 
14.179 0.24 0.24 0.24 0.24 0.24 0.24 0.24 
14.309 0.24 0.24 0.23 0.23 0.23 0.23 0.23 
14.439 0.23 0.23 0.23 0.23 0.23 0.23 0.23 
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[ 

[ 
area B pre 2yr 24.txt 

[ 14.569 0.23 0.23 0. 23 0.23 0.23 0.23 0.23 
14.699 0.23 0.22 0. 22 0.22 0.22 0.22 0.22 
14.829 0.22 0.22 0. 22 0.22 0.22 0.22 0.22 
14.959 0.22 0.22 0. 22 0.22 0.22 0.22 0.21 
15.089 0.21 0.21 0. 21 0.21 0. 21 0.21 0.21 [ 15.219 0.21 0.21 0.21 0.21 0.21 0.21 0.21 
15.349 0.21 0.21 o. 20 0.20 o. 20 0.20 0.20 
15.479 0.20 0.20 o. 20 0.20 0. 20 0.20 0.20 
15.609 0.20 0.20 0. 20 0.19 0.19 0.19 0.19 [ 15.739 0.19 0.19 0.19 0.19 0.19 0.19 0.19 
15.869 0.19 0.19 0.19 0.18 0.18 0.18 0.18 
15.999 0.18 0.18 0.18 0.18 0.18 0.18 0.18 
16.129 0.18 0.18 0.18 0.17 0.17 0.17 0.17 

[ 16.259 0.17 0.17 0.17 0.17 0.17 0.17 0.17 
16.389 0.17 0.17 0.17 0.17 0.17 0.17 0.17 
16. 519 0.17 0.17 0.17 0.17 0.17 0.17 0.17 
16.649 0.17 0.17 0.17 0.17 0.17 0.17 0.17 

I 16. 779 0.17 0.17 0.17 0.17 0.17 0.17 0.17 
16. 909 0.17 0.16 0.16 0.16 0.16 0.16 0.16 
17.039 0.16 0.16 0.16 0.16 0.16 0.16 0.16 

winTR-20 version 1.10 Page 1 07/31/2014 18:19 [ 
Canyon Springs HCC 

ARea B Pre project 2 yr 24 hr 

Line [ 
start Time ------------ Flow values @ time increment of 0.019 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

17.169 0.16 0.16 0.16 0.16 0.16 0.16 0.16 r 17.299 0.16 0.16 0.16 0.16 0.16 0.16 0.16 
17.429 0.16 0.16 0.16 0.16 0.16 0.16 0.16 
17.558 0.16 0.16 0.16 0.16 0.16 0.16 0.16 

[ 17.688 0.16 0.16 0.16 0.15 0.15 0.15 O.lS 
17.818 0.15 0.15 0.15 0.15 0.15 0.15 0.15 
17 .948 0.15 O. lS 0.15 0.15 0.15 0.15 0.15 
18.078 0.15 O.lS 0.15 0.15 0.15 0.15 0.15 
18.208 0.15 0.15 0.15 0.15 0.15 0 .15 0.15 ( 18.338 0.15 0.15 0.15 0.15 0.15 0.14 0.14 
18.468 0.14 0.14 0.14 0.14 0.14 0.14 0.14 
18.598 0.14 0.14 0.14 0.14 0.14 0.14 0.14 
18.728 0.14 0.14 0.14 0.14 0.14 0.14 0.14 I 18.858 0.14 0.14 0.14 0.14 0.14 0.14 0.14 
18.988 0.14 0.14 0 . 14 0.13 0.13 0.13 0.13 
19.118 0.13 0.13 0 . 13 0.13 0.13 0.13 0.13 
19.248 0.13 0.13 0.13 0.13 0.13 0.13 0.13 [ 19.378 0.13 0.13 0 . 13 0.13 0.13 0.13 0.13 
19.508 0.13 0.13 0.13 0.13 0.13 0.13 0.12 
19.638 0.12 0.12 0.12 0.12 0.12 0.12 0.12 
19.768 0 . 12 0.12 0.12 0.12 0.12 0.12 0.12 

r 19.898 0 . 12 0.12 0.12 0.12 0.12 0.12 0.12 
20.028 0.12 0.12 0.12 0.12 0.12 0.12 0.12 
20.158 0.12 0.12 0.11 0.11 0.11 0.11 0.11 
20.288 0.11 0.11 0.11 0.11 0.11 0.11 0.11 

[ 20.418 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
20. 548 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
20.678 0.11 0.11 0 . 11 0.11 0.11 0.11 0.11 
20.808 0.11 0.11 0 . 11 0.11 0.11 0.11 0.11 
20.938 0.11 0.11 0 . 11 0.11 0.11 0.11 0.11 [ 21.068 0 . 11 0.11 0.11 0.11 0.11 0.11 0.11 
21.198 0 . 11 0.11 0.11 0.11 0.11 0.11 0.11 
21. 328 0.11 0.11 0.11 0 . 11 0 . 11 0 . 11 0.11 
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21. 458 0.11 0.11 
area B pre 2yr 24.txt 

0.11 0.11 0.11 0.11 0.11 
21. 588 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
21. 718 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
21.848 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
21. 978 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
22.108 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
22.238 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
22.368 0.11 0.11 0.11 0.11 0.11 0.11 0.11 

'"I 22.498 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
22.628 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
22.758 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
22.888 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
23.018 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
23.148 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
23.278 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
23.408 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
23.538 0.11 0.11 0 . 11 0.11 0 .11 0 . 11 0.11 
23.667 0.11 0.11 0.11 0.11 0 .11 0 . 11 0.11 

WinTR-20 Version 1.10 Page 2 07 /31/2014 18:19 

canyon springs HCC 
ARea B Pre project 2 yr 24 hr 

Line 
start Time ------------ Flow Values @ time increment of 0.019 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

23.797 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
23.927 0.11 0.11 0.11 0.11 0.11 0.11 0.10 
24 .057 0.10 0.10 0.10 0.09 0.08 0.08 0.07 
24 . 187 0.06 0.05 

Area or Drainage Rain Gage Runoff ------------ Peak Flow ------------
Reach Area ID or Amount Elevation Time Rate Rate 

Identifier (sq mi) Location Ci n) (ft) (hr) (cfs) (csm) 

OUTLET 0 .034 0.109 12.17 0.95 28.05 

Line 
start Time ------------- Flow values @ time increment of 0.019 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

11.969 0.07 0.13 0.21 0.32 0.43 0.55 0.67 
12.099 0.78 0.86 0.91 0.94 0.95 0.94 0.92 
12.229 0.88 0.85 0.81 0.78 0.75 0.73 0.71 
12.359 0.69 0.67 0.66 0 .64 0.63 0.62 0.60 
12.489 0. 59 0.58 0. 56 0.55 0. 54 0. 52 0.51 
12.619 o. so 0.49 0.48 0.47 0.46 0.45 0.44 
12.749 0.43 0.43 0.42 0.42 0.41 0.41 0.40 
12.879 0.40 0.39 0.39 0.39 0.38 0.38 0.38 
13.009 0.37 0.37 0.37 0.36 0. 36 0.36 0.35 
13.139 0.35 0.35 0.34 0.34 0.34 0.34 0.33 
13 .269 0.33 0.33 0.33 0 . 32 0 . 32 0.32 0 . 32 
13 .399 0.32 0.31 0.31 0.31 0.31 0.31 0 . 30 
13.529 0.30 o. 30 0.30 0.30 0.29 0.29 0 .29 
13 .659 0.29 0.29 0.29 0 . 28 0.28 0.28 0.28 
13.789 0 .28 0.27 0.27 0.27 0.27 0.27 0 . 27 
13.919 0.26 0.26 0.26 0.26 0.26 0.26 0.25 
14.049 0.25 0.25 0.25 0.25 0.25 0.25 0 . 24 
14.179 0.24 0.24 0.24 0.24 0.24 0.24 0.24 
14.309 0.24 0.24 0.23 0.23 0.23 0.23 0.23 
14.439 0.23 0.23 0.23 0.23 0.23 0.23 0.23 
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[ 

[ 
area B pre 2yr 24.txt 

[ 14 . 569 0.23 0.23 0.23 0.23 0.23 0.23 0.23 
14 . 699 0.23 0.22 0.22 0.22 0.22 0.22 0.22 
14.829 0.22 0.22 0.22 0.22 0.22 0.22 0.22 
14.959 0.22 0.22 0.22 0.22 0.22 0.22 0.21 
15. 089 0.21 0.21 0. 21 0.21 0.21 0.21 0.21 [ 15.219 0.21 0.21 0.21 0.21 0.21 0.21 0.21 
15. 349 0.21 0.21 0.20 0.20 0.20 0.20 0.20 
15.479 0.20 0.20 0.20 0. 20 0.20 0.20 0.20 
lS . 609 0.20 0.20 0.20 0.19 0.19 0.19 0.19 [ 15.739 0.19 0.19 0.19 0.19 0.19 0.19 0.19 
15. 869 0.19 0.19 0.19 0.18 0.18 0.18 0.18 
15.999 0.18 0.18 0.18 0.18 0.18 0.18 0.18 
16.129 0.18 0.18 0.18 0.17 0.17 0.17 0.17 

I 16.259 0.17 0.17 0.17 0.17 0.17 0.17 0.17 
16. 389 0.17 0.17 0.17 0.17 0.17 0.17 0.17 
16. 519 0.17 0.17 0.17 0.17 0.17 0.17 0.17 

winTR- 20 version 1.10 Page 3 07/31/2014 18:19 [ 
canyon springs HCC 

ARea B Pre project 2 yr 24 hr 

Line [ 
Start Time 

________ .... ___ 
Flow values @ time increment of 0.019 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

16.649 0 . 17 0.17 0.17 0.17 0.17 0.17 0.17 I 16. 779 0 . 17 0.17 0.17 0.17 0.17 0.17 0.17 
16.909 0 .17 0.16 0.16 0.16 0.16 0.16 0.16 
17.039 0.16 0.16 0.16 0.16 0.16 0.16 0.16 

r 17.169 0.16 0.16 0.16 0.16 0.16 0.16 0.16 
17.299 0.16 0.16 0.16 0.16 0.16 0.16 0.16 
17.429 0 . 16 0.16 0.16 0.16 0.16 0.16 0.16 
17.558 0.16 0.16 0.16 0.16 0.16 0.16 0.16 

[ 17.688 0 . 16 0.16 0.16 0.15 0.15 0.15 0.15 
17.818 0.15 0.15 0.15 0.15 0.15 0.15 0.15 
17.948 0.15 0.15 0.15 0.15 0.15 0.15 0.15 
18.078 0.15 0.15 0.15 0.15 0.15 0.15 0.15 
18.208 0 .15 0.15 0.15 0.15 O.lS 0.15 0.15 [ 18. 338 0.15 0.15 0.15 0.15 O.lS 0.14 0.14 
18.468 0.14 0.14 0.14 0.14 0.14 0.14 0.14 
18. 598 0 . 14 0.14 0.14 0.14 0.14 0.14 0.14 
18.728 0.14 0.14 0.14 0.14 0.14 0.14 0.14 l 18.858 0.14 0.14 0.14 0.14 0.14 0.14 0.14 
18.988 0.14 0.14 0.14 0 .13 0.13 0.13 0.13 
19.118 0.13 0.13 0.13 0 .13 0.13 0.13 0.13 
19.248 0.13 0.13 0.13 0.13 0.13 0.13 0.13 [ 19. 378 0.13 0.13 0.13 0.13 0.13 0.13 0.13 
19. 508 0.13 0.13 0.13 0.13 0.13 0.13 0.12 
19.638 0.12 0.12 0.12 0.12 0.12 0.12 0.12 
19.768 0.12 0.12 0.12 0.12 0.12 0.12 0.12 

l 19.898 0.12 0.12 0.12 0.12 0.12 0.12 0.12 
20.028 0.12 0.12 0 . 12 0.12 0.12 0.12 0.12 
20.158 0.12 0.12 0 .11 0.11 0.11 0.11 0.11 
20.288 0.11 0.11 0.11 0.11 0.11 0.11 0.11 

[ 20.418 0 . 11 0.11 0.11 0.11 0.11 0.11 0.11 
20. 548 0.11 0.11 0.11 0.11 0.11 0 .11 0.11 
20.678 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
20.808 0 . 11 0.11 0.11 0 .11 0.11 0.11 0.11 
20.938 0 . 11 0.11 0.11 0 . 11 0.11 0.11 0.11 [ 21.068 0 . 11 0.11 0.11 0 .11 0.11 0.11 0.11 
21.198 0.11 0.11 0.11 0 .11 0.11 0.11 0.11 
21. 328 0.11 0.11 0. 11 0.11 0.11 0.11 0.11 
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21. 458 0.11 0.11 
area B pre 2yr 24.txt 

0.11 0.11 0.11 0.11 0.11 
21. 588 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
21.718 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
21. 848 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
21. 978 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
22.108 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
22.238 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
22.368 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
22.498 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
22.628 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
22.758 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
22.888 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
23.018 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
23.148 0.11 0.11 0.11 0.11 0.11 0.11 0.11 

winTR-20 version 1.10 Page 4 07/31/2014 18:19 

canyon springs HCC 
ARea B Pre project 2 yr 24 hr 

Line 
start Time ------------ Flow values @time increment of 0.019 hr ------------

(hr) (cfs) Ccfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

23.278 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
23 .408 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
23.538 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
23.667 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
23.797 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
23.927 0.11 0.11 0.11 0.11 0.11 0.11 0.10 
24.057 0.10 0.10 0.10 0.09 0.08 0.08 0.07 

J 24.187 0.06 0.05 

] 
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area B pre 2yr 24.txt 
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canyon springs HCC 
ARea B Pre project 2 yr 24 hr 

Area or 
Reach 

Identifier 

Area A 
OUTLET 

Drainage 
Area Alternate 

(sq mi) 

0.034 
0.034 

----------- Peak Flow by storm 
2-Yr 

(cfs) (cfs) (cfs) 

0.95 
0.95 
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area B pre 2yr 24.txt 
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winTR-20 Printed Page File 
TR20. i np 

winTR-20: Version 1.10 
canyon Springs HCC 
ARea B post 2yr 24Hr 

SUB-AREA: 
Area A 

STREAM REACH: 

STORM ANALYSIS: 
2-Yr 

STRUCTURE RATING: 

GLOBAL OUTPUT: 
2 

Outlet 

0.05 

WinTR- 20 Printed Page File 

area B post 2yr 24.txt 
Beginning of Input Data List 

0 0 

. 03375 90 . 

1.6 Type II 

YYYYN YYYYNN 

End of Input Data List 

canyon Springs HCC 

0.05 

~ltc(hr) 

\:.!3J 

2 

(0. 762(in)/12)x21.6= 
1.37 ac-ft 

ARea B post 2yr 24Hr 

Name of printed page file: 
TR20.out 

STORM 2- Yr 

Area or Drainage Rain Gage Runoff ------------ Peak Flow ------------
Reach Area ID or Amount Elevation Time Rate Rate 

Identifier (sq mi) Location (in) (ft) (hr) (cfs) (csm) 

Area A 0.034 ~ 12.03 21.35 632.SS 

Line 
Start Time ------------ Flow values @ time increment of 0.014 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

9.430 o.os o.os 0.05 0.05 0.06 0.06 0.06 
9. 527 0.06 0.06 0.06 0.06 0.07 0.07 0.07 
9.624 0.07 0.07 0.07 0.07 0.08 0.08 0.08 
9.722 0.08 0.08 0.08 0.09 0.09 0.09 0.09 
9.819 0.09 0.10 0.10 0.10 0.10 0.11 0.11 
9.916 0.11 0.11 0.11 0.12 0.12 0.12 0.12 

10.014 0.13 0.13 0.13 0.13 0.14 0.14 0.14 
10.111 0.14 0.15 0.15 0.15 0.16 0.16 0.16 
10. 208 0.16 0.17 0.17 0.17 0.18 0.18 0.18 
10.305 0.19 0.19 0.20 0.20 0.20 0.21 0.21 
10.403 0.21 0.22 0.22 0.23 0.23 0.23 0.24 
10. 500 0.24 0.25 0.25 0.26 0.26 o. 26 0.27 
10. 597 0.27 0.28 0.28 0. 29 0.29 0. 30 0. 31 
10.694 0.31 0.32 0.32 0.33 0.34 0. 34 0.35 
10.792 0. 36 o. 36 0.37 o. 38 0.38 0.39 0.40 
10.889 0.40 0.41 0.42 0.43 0.43 0.44 0.45 
10.986 0.46 0.47 0.48 0.48 0.49 0.50 0. 51 
11. 083 0.52 0. 53 0. 54 0.55 0. 56 0.58 0. 59 
11.181 0.60 0.62 0.63 0.65 0.66 0.68 0.69 
11. 278 0. 71 0.73 0.74 0.76 0.78 0 . 80 0.82 

Page 1 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 



11.375 0.84 0.86 
area B post 2yr 24.txt 

0 . 88 0.90 0.92 0.94 0.96 
11. 472 0.98 1.00 1.02 1.05 1.08 1.12 1.17 
11. 570 1.24 1. 33 1.44 1. 56 1. 71 1.88 2.07 
11.667 2.30 2.57 2.87 3.20 3.56 3.96 4. 39 
11. 764 4.86 5.38 5.95 6. 57 7.24 7 . 98 8.80 
11.862 9.73 10.80 12.00 13 .32 14.68 16.01 17.28 
11. 959 18.43 19.42 20.21 20.82 21.21 21. 35 21.26 
12.056 20.94 20.36 19. 50 18.42 17.20 15.92 14.62 
12.153 13 .34 12.13 11.00 9.96 9.05 8.29 7.65 
12 . 251 7 .10 6.63 6.21 5.84 5.52 5.23 4.98 
12.348 4.75 4.55 4.37 4.20 4.04 3.90 3. 77 
12.445 3.65 3.54 3.43 3.32 3.21 3.11 3.02 
12.542 2.94 2.85 2. 77 2.70 2.63 2.56 2.49 
12.640 2 .44 2.38 2.34 2.29 2.25 2.22 2.18 
12.737 2 . 15 2.13 2.10 2.07 2.05 2 .03 2.00 
12.834 1.98 1.96 1.94 1.92 1.91 1.89 1.87 
12 .931 1. 85 1. 83 1.81 1.80 1. 78 1. 76 1. 74 
13 .029 1. 72 1. 71 1.69 1.68 1.66 1.64 1.63 
13 .126 1.61 1.60 1.58 1.57 1. 56 1. 55 1.53 
13 .223 1. 52 1. 51 1. 50 1.49 1.48 1.47 1.46 
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canyon springs HCC 
ARea B post 2yr 24Hr 

Line 
Start Time ------------ Flow values @time increment of 0.014 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

13.320 1.45 1.44 1.43 1.42 1.41 1.40 1. 39 
13 .418 1. 38 1. 37 1.36 1. 35 1.34 1. 33 1. 32 
13. 515 1. 31 1. 31 1. 30 1.29 1.28 1.27 1.26 
13. 612 1. 25 1. 24 1. 23 1.23 1.22 1.21 1.20 
13. 710 1.19 1.19 1.18 1.17 1.16 1.16 1.15 
13 .807 1.14 1.14 1.13 1.12 1.12 1.11 1.10 
13. 904 1.09 1.09 1.08 1.07 1.07 1.06 1.05 
14.001 1.05 1.04 1.03 1.03 1.02 1.01 1.01 
14.099 1.00 1.00 0.99 0.99 0.98 0.98 0.97 
14.196 0.97 0.96 0.96 0.96 0.95 0.95 0 . 95 .. 14 .293 0.94 0.94 0.94 0.94 0.93 0.93 0 . 93 
14. 390 0.93 0.92 0.92 0.92 0.92 0.91 0.91 
14.488 0.91 0.91 0.90 0.90 0.90 0.90 0 . 89 
14. 585 0.89 0.89 0.89 0.89 0.88 0.88 0.88 
14.682 0.88 0.87 0.87 0.87 0.87 0.86 0.86 
14.779 0.86 0.86 0.85 0.85 0.85 0.85 0.84 
14.877 0.84 0.84 0.84 0.84 0.83 0.83 0.83 
14.974 0.83 0.82 0.82 0.82 0.82 0.81 0.81 
15 .071 0.81 0.81 0.80 0.80 0.80 0.80 0.79 
15.168 0.79 0.79 0.79 0.78 0.78 0.78 0.78 
15.266 0.78 o. 77 0.77 0.77 0.77 0.76 0.76 
15.363 0.76 0.76 0.75 0.75 0.75 0.75 0.74 
15.460 0.74 0.74 0.74 0. 73 0.73 0 .73 0.73 
15.558 0.72 0.72 0.72 0.72 0.71 0.71 0 . 71 
15 . 655 0 . 71 0 . 70 0.70 0.70 0.70 0.69 0 . 69 

I 15.752 0.69 0.69 0.68 0.68 0.68 0.68 0 . 67 
15.849 0.67 0.67 0.67 0.66 0.66 0 .66 0 . 66 
15.947 0.65 0.65 0.65 0.65 0.64 0 .64 0 . 64 
16.044 0.64 0.63 0.63 0.63 0.63 0.63 0.62 
16.141 0.62 0.62 0.62 0.62 0.62 0.61 0.61 
16.238 0.61 0.61 0.61 0.61 0.61 0.61 0.61 
16.336 0.60 0.60 0.60 0.60 0.60 0.60 0.60 
16.433 0.60 0.60 0.60 0.60 0. 59 0.59 0.59 
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r 
[ 

area B post 2yr 24.txt 

[ 16.530 0.59 o. 59 0.59 0.59 o. 59 0.59 0. 59 
16.627 0.59 0. 59 0. 58 0. SS 0. 58 0.58 o. 58 
16.725 0.58 0. 58 0. 58 0.58 0. 58 0. 58 0. 57 
16.822 0.57 0.57 0.57 0.57 o. 57 o. 57 o. 57 
16.919 0.57 0.57 0.57 0.57 0. 56 0.56 0. S6 [ 17 .016 0.56 o. 56 0. 56 0.56 0. 56 0.56 0. 56 
17.114 0.56 0.55 0.55 0.55 0. SS 0.55 0. SS 
17 .211 0.55 0.55 0. 55 0.5S 0. SS 0. SS o. 54 
17.308 0.54 0. 54 o. 54 0. 54 0. 54 0.54 0. 54 [ 17.406 0.54 0. 54 0. 54 0.53 0. 53 0.53 0.53 
17.503 O.S3 0.53 0. S3 O.S3 0.53 0.53 0. 53 
17.600 0.53 0. 52 0. 52 0.52 0. 52 0.52 o. 52 
17.697 0.52 O.S2 0. 52 0.52 0. 52 0. 51 0. 51 

r 17.795 0.51 0. 51 0. S1 0.51 0. 51 0.51 0. 51 
17.892 O.Sl 0. 51 0. 50 o. 50 o. so o.so 0. 50 
17.989 o.so 0. so 0. so 0.50 0. so 0. so 0.49 
18.086 0.49 0.49 0.49 0.49 0.49 0.49 0.49 

[ 18.184 0.49 0.49 0.49 0.49 0.48 0.48 0.48 
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canyon springs HCC 
ARea B post 2yr 24Hr [ 

Line 
Start Time ------------ FlO\Y Values @ time increment. of 0.014 hr ------------ [ (hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

18.281 0.48 0.48 0.48 0.48 0.48 0.48 0.48 
18. 378 0.48 0.47 0.47 0.47 0.47 0.47 0.47 

[ 18.475 0.47 0.47 0.47 0.47 0.47 0.46 0.46 
18.573 0.46 0.46 0.46 0.46 0.46 0.46 0.46 
18.670 0.46 0.46 0.45 0.45 0.45 0.45 0.45 
18.767 0.45 0.45 0.45 0.45 0.45 0.45 0.44 

[ 18.864 0.44 0.44 0.44 0.44 0.44 0.44 0.44 
18.962 0.44 0.44 0.44 0.43 0.43 0.43 0.43 
19.059 0.43 0.43 0.43 0.43 0.43 0.43 0.43 
19.156 0.42 0.42 0.42 0.42 0.42 0.42 0.42 
19.254 0.42 0.42 0.42 0.42 0.41 0.41 0.41 [ 19.351 0.41 0.41 0.41 0.41 0.41 0.41 0.41 
19.448 0.41 0.40 0.40 0.40 0.40 0.40 0.40 
19. 545 0.40 0.40 0.40 0.40 0.40 0.39 0.39 
19.643 o.39 0.39 0.39 0.39 0. 39 0.39 0.39 I 19.740 0.39 0.38 0.38 0.38 0. 38 0.38 0.38 
19.837 0.38 0.38 0.38 0. 38 0. 38 0.37 0.37 
19.934 0.37 0.37 0. 37 0. 37 0. 37 0.37 0.37 
20.032 0.37 0.37 0.36 0.36 0.36 0.36 0.36 [ 20.129 0.36 0.36 o. 36 0.36 0. 36 0.36 0.36 
20.226 0.36 0.36 0.36 0. 36 0.36 0.36 0.36 
20.323 0.36 0.36 0.36 0.35 0.35 0.35 0.3S 
20.421 0.35 0.35 0.35 0.35 0.35 0.35 0.35 

[ 20.518 0.35 0.35 0.35 0.35 0.35 0.35 0.35 
20.615 0.35 0.35 0.35 0.35 0.35 0.35 0.35 
20.712 0.35 0.35 0. 35 0.35 0.35 0. 35 0.35 
20.810 0.35 0.35 0.35 0.35 0.35 0.35 0.35 
20.907 0.35 0.35 0.35 0.35 0.35 0.35 0.35 l 21.004 0.35 0.35 0.35 0.35 0.35 0.35 0.35 
21.102 0. 35 0.35 0.35 0.35 0.35 0.34 o. 34 
21.199 0.34 0.34 0. 34 0.34 0.34 0.34 0.34 
21.296 0. 34 0.34 0. 34 0. 34 0.34 o. 34 0.34 [ 21.393 0.34 0.34 0. 34 0. 34 0.34 0. 34 0.34 
21.491 o. 34 0.34 o. 34 0.34 0.34 0.34 0.34 
21. 588 o. 34 0.34 o. 34 o. 34 0.34 0. 34 0.34 
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., 21. 685 0.34 0. 34 
area B post 2yr 24.txt 

0.34 0.34 0.34 0.34 o. 34 
21. 782 0.34 0. 34 0.34 0.34 0.34 0.34 0. 34 
21. 880 0.34 0. 34 0.34 0.34 0.34 0.34 0. 34 
21.977 0.33 0. 33 0.33 0.33 0.33 0.33 0.33 
22.074 0. 33 0.33 0.33 0.33 0.33 0.33 0.33 
22.171 0.33 0. 33 0.33 0.33 o. 33 0.33 0.33 
22.269 0.33 0. 33 0.33 0.33 0. 33 0.33 0.33 
22.366 0.33 0. 33 0.33 0.33 0. 33 0.33 0.33 
22.463 0.33 0.33 0.33 0.33 0. 33 0.33 0.33 
22. 560 0.33 0.33 0.33 0.33 0. 33 0.33 0.33 

.J 22.658 0.33 o. 33 0.33 0.33 o. 33 0.33 0.33 
22.755 0.33 0.32 0.32 0.32 0. 32 0.32 0.32 

'l 
22.852 0.32 0.32 0. 32 0.32 0. 32 0.32 0.32 
22.950 0. 32 0.32 0. 32 0.32 0. 32 0.32 0.32 
23.047 0. 32 0.32 0.32 0.32 0. 32 0.32 0.32 
23.144 0. 32 0.32 0.32 0.32 0.32 0.32 0.32 
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canyon Springs HCC 
ARea B post Zyr 24Hr 

Line 
start Time ------------ Flow values @time increment of 0.014 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

23.241 0.32 0.32 0.32 0.32 0.32 o. 32 0.32 
23.339 0.32 0.32 0.32 0.32 0.32 0. 32 0.32 
23.436 0.32 0.32 0.32 0.32 0.32 0. 32 0. 32 
23.533 0.32 0.32 0.31 0.31 0.31 0.31 0.31 
23.630 0.31 0.31 0.31 0.31 0.31 0.31 0.31 
23.728 0.31 0.31 0.31 0.31 0.31 0.31 0.31 
23.825 0.31 0.31 0.31 0.31 0.31 0.31 0.31 

J 
23.922 0.31 0.31 0.31 0.31 0.31 0.31 0.31 
24.019 0.31 0.30 0.30 0.29 0.28 0.26 0.24 
24.117 0.22 0.19 0.17 0.15 0.13 0.11 0.09 
24. 214 0.08 0.07 0.06 

Area or Drainage Rain Gage Runoff ------------ Peak Flow ------------
.J 

Reach Area ID or Amount Elevation Time Rate Rate 
rdentifi er (sq mi) Location Ci n) (ft) (hr) (cfs) (csm) 

J 
OUTLET 0.034 0.762 12.03 21. 35 632. 58 

Line 
start Time ------------ Flow values @ time increment of 0.014 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

9.430 0.05 0.05 0.05 0.05 0.06 0.06 0.06 
9.527 0.06 0.06 0.06 0.06 0.07 0.07 0.07 
9.624 0.07 0.07 0.07 0.07 0.08 0.08 0.08 
9.722 0.08 0.08 0.08 0.09 0.09 0.09 0.09 
9.819 0.09 0.10 0.10 0.10 0.10 0.11 0.11 
9.916 0.11 0.11 0.11 0.12 0.12 0.12 0.12 

10.014 0.13 0.13 0.13 0.13 0.14 0.14 0.14 
10.111 0.14 0.15 0.15 0.15 0.16 0.16 0.16 
10. 208 0.16 0.17 0.17 0.17 0.18 0.18 0.18 
10. 305 0.19 0.19 0.20 0.20 0.20 0.21 0.21 
10.403 0.21 0.22 0.22 0.23 0.23 0.23 0.24 
10. 500 0.24 0.25 0.25 0.26 0.26 0.26 0.27 
10.597 0.27 0.28 0.28 0.29 0.29 0. 30 0.31 

J 10.694 0.31 0.32 0.32 0.33 0.34 0. 34 0.35 
10.792 0.36 0.36 0.37 0.38 0.38 0. 39 0.40 
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I 
[ 

area B post 2yr 24.txt 

[ 10.889 0.40 0.41 0.42 0.43 0.43 0.44 0.45 
10.986 0.46 0.47 0.48 0.48 0.49 0.50 0.51 
11.083 O.S2 0.53 0. 54 0.55 0. 56 0.58 0.59 
11.181 0.60 0.62 0.63 0.65 0.66 0.68 0.69 
11. 278 0.71 0.73 0.74 0.76 0. 78 0.80 0.82 r 11. 375 0.84 0.86 0.88 0.90 0.92 0.94 0.96 
11.472 0.98 1.00 1.02 LOS 1.08 1.12 1.17 
11. 570 1.24 1.33 1.44 1.56 1. 71 1.88 2.07 
11. 667 2.30 2.57 2.87 3.20 3. 56 3. 96 4.39 

[ 11. 764 4.86 S.38 5.95 6. 57 7.24 7.98 8.80 
11. 862 9.73 10.80 12.00 13 .32 14.68 16.01 17.28 
11. 959 18.43 19.42 20.21 20.82 21.21 21. 35 21.26 
12.056 20.94 20.36 19.50 18.42 17.20 15. 92 14.62 

[ 12.153 13. 34 12 .13 11.00 9.96 9.0S 8. 29 7.65 
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Canyon Springs HCC 
ARea B post 2yr 24Hr l 

Line 
Start Time ------------ Flow values @ time increment of 0.014 hr ------------ [ (hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

12 .251 7 .10 6.63 6.21 5.84 5.52 5.23 4.98 
12.348 4.75 4.55 4.37 4. 20 4.04 3.90 3.77 [ 12.445 3.65 3.54 3.43 3.32 3. 21 3.11 3.02 
12.542 2.94 2.85 2.77 2.70 2.63 2.56 2.49 
12.640 2.44 2.38 2.34 2.29 2.25 2.22 2.18 
12.737 2.15 2.13 2.10 2.07 2.0S 2.03 2.00 

[ 12.834 1.98 1.96 1.94 1. 92 1.91 1.89 1.87 
12.931 1.85 1.83 1.81 1. 80 1. 78 1. 76 1.74 
13 .029 1.72 1. 71 1.69 1. 68 1.66 1.64 1.63 
13.126 1.61 1.60 1. 58 1. 57 1. 56 1. SS 1.53 

[ 13.223 1. 52 1.51 1. so 1.49 1.48 1.47 1.46 
13. 320 1.45 1.44 1.43 1.42 1.41 1.40 1.39 
13 .418 1.38 1.37 1.36 1.35 1.34 1. 33 1.32 
13. 515 1.31 1.31 1.30 1.29 1.28 1.27 1.26 
13 .612 1.25 1.24 1.23 1.23 1.22 1.21 1.20 [ 13. 710 1.19 1.19 1.18 1.17 1.16 1.16 1.15 
13 .807 1.14 1.14 1.13 1.12 1.12 1.11 1.10 
13. 904 1.09 1.09 1.08 1.07 1.07 1.06 1.05 
14.001 1.05 1.04 1.03 1.03 1.02 1.01 1.01 [ 14.099 1.00 1.00 0.99 0.99 0.98 0.98 0.97 
14.196 0.97 0.96 0.96 0.96 0.95 0.95 0.95 
14.293 0.94 0.94 0.94 0.94 0.93 0.93 0.93 
14.390 0.93 0.92 0.92 0.92 0.92 0.91 0.91 

[ 14.488 0.91 0.91 0.90 0.90 0.90 0.90 0.89 
14. 585 0.89 0.89 0.89 0.89 0.88 0.88 0.88 
14.682 0.88 0.87 0.87 0.87 0.87 0.86 0.86 
14.779 0.86 0.86 0.85 0.85 0.85 0.85 0.84 

[ 14.877 0.84 0.84 0.84 0.84 0.83 0.83 0.83 
14.974 0.83 0.82 0.82 0.82 0.82 0.81 0.81 
15.071 0.81 0.81 0.80 0.80 0.80 0.80 0.79 
15.168 0.79 0.79 0.79 0.78 0.78 0.78 0.78 
15.266 0.78 0. 77 0. 77 0. 77 0. 77 0.76 0.76 l 15. 363 0.76 0.76 0.75 0.75 0.75 0.75 0.74 
15.460 0.74 0.74 0.74 0.73 0.73 0.73 0.73 
15.558 0.72 0. 72 0. 72 0. 72 0. 71 0.71 0.71 
15.655 0.71 0.70 o. 70 0.70 0. 70 0.69 0.69 l 15.752 0.69 0.69 0.68 0.68 0.68 0.68 0.67 
15.849 0.67 0.67 0.67 0.66 0.66 0.66 0.66 
15.947 0.65 0.65 0.65 0.65 0.64 0.64 0.64 
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., 
16.044 0.64 0.63 

area B post 2yr 24.txt 
0.63 0.63 0.63 0.63 0.62 

16.141 0.62 0.62 0.62 0.62 0.62 0.61 0.61 
16.238 0.61 0.61 0.61 0.61 0.61 0.61 0.61 
16.336 0.60 0.60 0.60 0.60 0.60 0.60 0.60 
16.433 0.60 0.60 0.60 0.60 0. 59 0. 59 0. 59 
16.530 0.59 0. 59 0. 59 0.59 0. 59 0. 59 0. 59 
16.627 0.59 0. 59 0. 58 0.58 0. 58 o. 58 o. 58 
16. 725 0.58 0. 58 0. 58 0.58 0. 58 o. 58 0.57 
16.822 0.57 0.57 o. 57 0.57 0. 57 o. 57 0.57 
16.919 0. 57 0.57 0. 57 0.57 0. 56 0. 56 0. 56 
17.016 0. 56 0.56 o. 56 0.56 0. 56 0.56 0. 56 
17.114 0. 56 0.55 o. 55 0.55 0. 55 0.55 0.55 
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canyon springs HCC 
ARea B post 2yr 24Hr 

Line 
start Time ------------ Flow values @ time increment of 0.014 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

J 17 .211 0.55 0.55 0. 55 0. 55 0.55 o. 55 0. 54 
17. 308 0. 54 0. 54 0. 54 0. 54 0.54 o. 54 0. 54 
17.406 0. 54 0. 54 o. 54 0. 53 0.53 0. 53 0. 53 
17.503 0. 53 0.53 o. 53 0. 53 0.53 o. 53 0. 53 
17.600 0. 53 0.52 o. 52 0. 52 0.52 o. 52 o. 52 
17.697 0. 52 0.52 0. 52 0. 52 0.52 0. 51 0. 51 
17.795 0. 51 0.51 o. 51 0. 51 0.51 0. 51 o. 51 
17.892 0. 51 0.51 o. 50 0. 50 0.50 0. 50 o. 50 
17.989 0. 50 0. 50 o. 50 0. 50 0.50 0. so 0.49 
18.086 0.49 0.49 0.49 0.49 0.49 0.49 0.49 
18.184 0.49 0.49 0.49 0.49 0.48 0.48 0.48 
18.281 0.48 0.48 0.48 0.48 0.48 0.48 0.48 
18. 378 0.48 0.47 0.47 0.47 0.47 0.47 0.47 
18.475 0.47 0.47 0.47 0.47 0.47 0.46 0.46 
18. 573 0.46 0.46 0.46 0.46 0.46 0.46 0.46 
18.670 0.46 0.46 0.45 0.45 0.45 0.45 0.45 
18.767 0.45 0.45 0.45 0.45 0.45 0.45 0.44 
18.864 0.44 0.44 0.44 0.44 0.44 0.44 0.44 
18.962 0.44 0.44 0.44 0.43 0.43 0.43 0.43 
19.059 0.43 0.43 0.43 0.43 0.43 0.43 0.43 
19.156 0.42 0.42 0.42 0.42 0.42 0.42 0.42 
19.254 0.42 0.42 0.42 0.42 0.41 0.41 0.41 
19. 351 0.41 0.41 0.41 0.41 0.41 0.41 0.41 
19.448 0.41 0.40 0.40 0.40 0.40 0.40 0.40 
19. 545 0.40 0.40 0.40 0.40 0.40 0.39 0.39 
19.643 0.39 0. 39 0.39 0.39 0.39 0.39 0.39 
19.740 0.39 0. 38 0.38 0.38 0.38 0.38 0.38 
19.837 0.38 0. 38 0.38 0.38 0.38 0.37 0.37 
19.934 0.37 0. 37 0.37 0.37 0.37 0.37 0.37 
20.032 0.37 0. 37 0.36 0.36 0.36 0.36 0. 36 
20.129 0.36 0. 36 0.36 0.36 0.36 0.36 o. 36 
20 .226 0.36 0. 36 0.36 0.36 0.36 0.36 0. 36 
20.323 0.36 0. 36 0.36 0.35 0.35 0.35 0. 35 
20.421 0.35 0. 35 0.35 0.35 0.35 0.35 0.35 

J 20. 518 0.35 o. 35 0.35 0.35 0.35 0.35 0. 35 
20.615 0.35 0.35 0.35 0.35 0.35 0.35 0.35 
20.712 0.35 0.35 0.35 0.35 0.35 0.35 0.35 
20 .810 0.35 0.35 0.35 0.35 0.35 0.35 0.35 
20.907 0.35 0.35 0.35 0.35 0.35 0.35 0.35 
21.004 0.35 0.35 0.35 0.35 0.35 0.35 0.35 
21.102 0.35 0.35 0.35 0. 35 0.35 0. 34 0.34 
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21.199 0.34 0.34 
area B post: 2yr 24.txt 

0.34 0.34 0.34 0.34 0.34 
21. 296 0.34 0 . 34 0.34 0.34 0.34 0.34 0 . 34 
21. 393 0.34 0.34 0.34 0.34 0.34 0.34 0.34 
21. 491 0.34 0.34 0.34 0.34 0.34 0.34 0. 34 
21.588 0.34 o. 34 0.34 0.34 0.34 0.34 0.34 
21. 685 0.34 0.34 0.34 0.34 0.34 0.34 0.34 
21. 782 0.34 o. 34 0.34 0.34 0. 34 0.34 0. :J4 
21.880 0.34 0.34 0. 34 0.34 0.34 0.34 0 . 34 
21. 977 0.33 0.33 0.33 0.33 0.33 0.33 0 . 33 
22.074 0.33 0 . 33 0.33 0 . 33 0.33 0.33 0 . 33 
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Canyon Springs HCC 
ARea B post 2yr 24Hr 

Line 
Start: Time ------------ Flow Values @ time increment: of 0.014 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

22.171 0.33 0.33 0. 33 0.33 0.33 0 . 33 0. 33 
22 . 269 0.33 0.33 0.33 0.33 0.33 0.33 0.33 
22 . 366 0.33 0.33 0.33 0.33 0.33 0.33 0.33 
22 .463 0 . 33 0 . 33 0.33 0.33 0 . 33 0 . 33 0.33 
22 . 560 0.33 0 . 33 0.33 0. 33 0.33 0 . 33 O.B 
22 . 658 0.33 0. 33 0.33 0. 33 0.33 0.33 0.33 
22 . 755 0.33 0 . 32 0.32 0. 32 0. 32 0. 32 0.32 
22.852 0.32 0 . 32 o. 32 o. 32 0. 32 o. 32 0.32 
22.950 0.32 0.32 0.32 0 . 32 0. 32 0. 32 0.32 
23.047 0.32 0 . 32 0 .32 0 . 32 0. 32 0. 32 0.32 
23.144 0.32 0 . 32 0 . 32 0 . 32 o. 32 0.32 0.32 
23.241 0.32 0.32 o. 32 0. 32 0. 32 0.32 0.32 
23. 339 0.32 0.32 0.32 0.32 0. 32 0.32 0.32 
23.436 0.32 0.32 0.32 0.32 o. 32 0.32 0.32 
23.533 0.32 0.32 0 . 31 0. 31 0.31 0.31 0.31 
23.630 0.31 0.31 0 . 31 0.31 0.31 0.31 0.31 
23.728 0.31 0.31 0 . 31 0. 31 0.31 0.31 0.31 
23.825 0.31 0.31 o. 31 0 . 31 0.31 0.31 o.n 
23.922 0.31 0 . 31 0 . 31 0 . 31 0.31 0.31 o.n 
24.019 0.31 0.30 0.30 0.29 0. 28 0.26 0.24 
24.117 0.22 0.19 0.17 0 . 15 0.13 0.11 0.09 
24 . 214 0.08 0 .07 0.06 
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winTR-20 version 1.10 

Area or orai nage 
Reach Area Alternate 

Identifier (sq mi) 

Area A 0.034 
OUTLET 0.034 

area B post 2yr 24.txt 

Page 7 

canyon Springs HCC 
ARea B post 2yr 24Hr 

----------- Peak 
2-Yr 

(cfs) (cfs) 

21. 35 
21. 35 

Page 8 
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Flow by Storm -----------
(cfs) (cfs) (cfs) 
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STORMWATER POLLUTANT SOURCES I SOURCE CONTROL CHECKLIST 

1 2 3 4 
Potential Sources of Runoff Pennanent Controls-Shown on WQMP Pennanent Controls-Listed in WQMP Operational BMPs-lncluded in WQMP 

Pollutants Drawings Table and Narrative Table and Narrative 

D A. On-si.te storm drain i.nlets D Locations of i.nlets. D Mark all i.nlets with the words "Only D Maintain and periodically repaint or 
Rain Down the Storm Drain" or si.milar. replace inlet markings. 
Catch Basin Markers may be available 
from the Riverside County Flood Control D Provide stormwater pollution 
and Water Conservation District, call prevention i.nfonnation to new site owners, 
951.955.1200 to verify. lessees, or operators. 

D See applicable operational BMPs in 
Fact Sheet SC-44, "Drainage System 
Maintenance," in the CASQA Stormwater 
Quality Handbooks 
at www.cabmphaodbooks.com 

D Include the following in lease 
agreements: "Tenant shall not allow anyone 
to discharge anything to storm drains or to 
store or deposit materials so as to create a 
ootential dischar~ to storm drains." 

D B. Interior floor dtains and 
D State that interior floor drains and D Inspect and maintain drains to prevent 

elevator shaft sump pumps will be 
blockages and overflow. 

elevator shaft sump pumps 
plumbed to sanitary sewer. 

D C. Interior parking garages 
D State that parking garage floor drains 

D Inspect and maintain drains to prevent 
blockages and overflow. 

will be plumbed to the sanitary sewer. 

r r- L=-::l r- r:--- "'l ........., r ~ r:---1 -, ., 
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STORMWATER POLLUTANT SOURCES I SOURCE CONTROL CHECKLIST 

1 2 3 4 
Potential Sources of Runoff Permanent Controls-Shown on WQMP Permanent Controls-Listed In WQMP Operational BMPs-lncluded In WQMP 

Pollutants Drawings Table and Narrative Table and Narrative 

D 01. Need for future indoor & 
D Note buildWg design features that 0 Provide lntegr.ued Pest Mana,gcment 
discowage entry ofpesl&. information to owners, lessees, and structural pest control 

operators. 

U 02. Landscape/ Outdoor D Show hx:ations of native trees or LJS1at.c that final landscape plans will LJ l\faintain landscaping using mlitlmum 
Pesticide Use areas of shcubs and gtound cover to be accomplish all of the following. or no pesticides. 

u.ndistwbed and .retained. 

D Show self-recaining landscape areas, 
D Prci;ctvc existing a.ative trees, D See applicable operational BMPs in 
shrobs, and ground cover to the "What you should know for .... ..Landscape 

if any. maximum extent possible. and Gardening'' at 

D Show stormwater treatment and D Design landscaping to minimize 
http://rcflood.org/ stormw:uer/Downloads/ 
LandscapeGatdenBrochnre.pdf 

hydrograph modification management irrigation and runoff, to promote sud'ace 
D Provide IPM information to new BMPs. (See instructions in Chapter 3, infiltrarion where appropriate, and to 

S1ep Sand guidance in Chapter 5.) minimize the use of fertilizers and owneIS, lessees and operators. 

pesticides that can contribute to 
stormwatcc pollution. 

D Where landscaped areas are used to 
retain or detain stormwatcc, specify 
plants that are 1oleram of samrated soil 
conditions. 

D Consider using pest-resistant plants, 
especially adjacent to bardscape. 

D To insure successful establishment, 
select plants appropria1e to site soils, 
slopes, clim1ue, sun, v.-:ind, rain, land 
use, ait movement, ecological 
consistency, and plant interaction.s. 



STORMWATER POLLUTANT SOURCES I SOURCE CONTROL CHECKLIST 

1 2 3 4 
Potential Sources of Runoff Permanent Controls-Shown on WQMP Permanent Controls-Listed in WQMP Operational BMPs-lncluded in WQMP 

Pollutants Drawings Table and Narrative Table and Narrative 

D E. Pools, spas, ponds, D Show location of water feature and a If the Co-Pennittee requires pools to be D Sec applicable operational BMPs in 
decorative fountains, and other sanitary sewer cleanout in an accessible plumbed to the sanitary sewer, place a "Guidelines for Maintaining Your 
water features. area within 10 feet. (Exception: Public note on the plans and state in the Swimming Pool, Jacuzzi and Garden 

pools must be plumbed according to narrative that this connection will be Fountain" at 
County Department of Environmental made according to local requirements. http:// rcflood.o.rg/ stormwater/ 
Health Guidelines.) 

D F. Food service D For restaurants, grocery stores, and D Dcscn"be the location and features of D See the brochure, "The Food Service 
other food service operations, show the designated cleaning area. Industry Best Management Practices for: 
location (indoors or in a cove.red area Restaurants, Grocery Stores, Delicatessens 
outdoors) of a floor sink or other area for D Describe the items to be cleaned in and Bakeries" at 
cleaning floor mats, containers, and this facility and how it has been sized to http://rcflood.o.rg/ stonnwater/ Provide 
equipment. insure that the largest items can be this brochure to new site owners, lessees, 

accommodated. and operators. 
0 On the drawing, show a note that this 
drain will be connected to a grease 
interceptor before discharging to the 
sanitary sewer. 

U G. Refuse areas U Show where site .refuse and recycled D State how site refuse will he handled State how the following will be 
materials will be handled and stored for and provide supporting detail to what is implemented: 
pickup. See local municipal requirements shown on plans. 
for sizes and othe.r details of refuse areas. D Provide adequate number of 

D State that signs will be posted on or receptacles. Inspect receptacles regularly; 
D If dumpsters or other receptacles are near dumpsters with the words "Do not repair or replace leaky receptacles. Keep 
outdoors, show how the designated area dump hazardous materials here" or receptacles covered. Prohibit/ prevent 
will be covered, graded, and paved to similar. dumping of liquid or hazardous wastes. 
prevent run-on and show locations of Post "no hazardous materials" signs. 
berms to prevent runoff from the area. Inspect and pick up litter daily and clean up 

spills immediately. Keep spill control 
D Any drains from dumpsters, materials available on-site. See Fact Sheet 
compactors, and tallow bin areas shall be SC-34, "Waste Handling and Disposal" in 
connected to a grease removal device the CASQA Stonnwater Quality Handbooks 
before discharge to sanitary sewer. at www.cabmphandbooks.com 

, r r r-J r r-'--:l i:--, r----i -:I l , , 
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STORMWATER POLLUTANT SOURCES I SOURCE CONTROL CHECKLIST 

1 2 3 4 
Potential Sources of Runoff Permanent Controls-Shown on WQMP Permanent Controls-Listed In WQMP Operational BMPs-lncluded In WQMP 

Pollutants Drawings Table and Narrative Table and Narrative 

0 H. Industrial processes. D Show ptocess area. D If industrial processes ace to be 0 See Fact Sheet SC-10, "Noo-Stonnwatet 
located on site, state: "All process Discharges" in the CASQA Storm.water 
activities to be performed indoors. No Quality Handbooks at 
processes to drain to exterior or to storm www.cabmphaodbooks.com See lhe 
drain system." brochme "Industrial & Commetcial 

Facilities Best Management Prnctices for: 
Iodustrial, Commercial Facilities" at 
http://rdlood.org/ stonnwatcr/ 

1 2 3 4 
Potential Sources of Runoff Pennanent Controls-Shown on WQMP Permanent Controls-Listed in WQMP Operational BMPs-lncluded in WQMP 

Pollutants Drawings Table and Narrative Table and Narrative 

0 I. Outdoor storage of 0 Show any outdoor storage areas, lndude a detailed description of 0 See the Fact Sheets SC-31, "Outdoor 
equipment or materials. (Sec rows J including how materials will be covered. materials to be totored, 8lorage areas, and Liquid Container Storage" and SC-33, 
and K for source conuol measures Show how areas will be graded and structural features to prevent pollutants "Outdoor Storage of Raw Materials " in the 
for vehicle cleaning, repair, and bermed to prevent ruo-on or run-off from from entering storm drains. CASQA Stormwater Quality Handbooks at 
maintenance.) at ea. www.cabmphandbooks.com 

Where appropriate, reference 
0 Storage of non-hazardous liquids documentation of compliance 'lllrith 
shall be covered by a roof and/or drain to therequiremeots of Hazardous Materials 
the sanita.ry sewer system, and be Programs fot: 
contained by berms, dikes, liners, or • Hazardous Waste Generation 
vaults. • Hazardous Materials Release 

0 Storage of hazardous materials and 
Response and Inventory 

• California Acc:ide:ntal Release 
wastes must be in compliance with the (CalARP) 
local hazardous materials otd:inance and • Aboveground Storage Tank 
a Hazardous Materfals M:magement • Uoifonn Fire Code Article 80 
Plan for the site. Section 103(b) & (c) 1991 

• Underground Storage Taak 
www.cchealtb.org/ groups/haz 
mat/ 
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1 
Potential Sources of Runoff 

Pollutants 

0 J. Vehicle and Equipment 
Cleaning 

[ 

STORMWATER POLLUTANT SOURCES I SOURCE CONTROL CHECKLIST 

2 
Permanent Controls-Shown on WQMP 

Drawings 

D Show on drawings as appropriate: 

(1) Commercial/industrial facilities 
having vehicle/ equipment cleaning 
needs shall either provide a covered, 
beaned area for washing activities or 
discowage vehicle/ equipment washing 
by removing hose bibs and installing 
signs prohibiting such uses. 

(2) Multi-dwelling complexes shall have 
a paved, beaned, and covered car wash 
area (unless car washing is prohibited 
on-site and hoses are provided with an 
automatic shutoff to discourage such 
use). 

(3) Washing areas for cars, vehicles, and 
equipment shall be paved, designed to 
prevent run-on to or runoff from the area, 
and plumbed to drain to the sanitary 
sewer. 

(4) Commercial cac wash facilities shall 
be designed such that no runoff from the 
facility is discharged to the storm drain 
system. Wastewater from the facility shall 
discharge to the sanitary sewer, or a 
wastewater reclamation system shall be 
installed. 

3 
Permanent Controls-Listed In WQMP 

Table and Narrative 

0 If a car wash area is not provided, 
descn"be any measw:es taken to 
discounge on-site car washing and 
explain how these will be enforced. 

.-- "'.l 

4 
Operational BMPs-lncluded in WQMP 

Table and Narrative 

Describe operational measwes to 
implement the following (if applicable): 

D Wasbwater from vehicle and equipment 
washing operations shall not be discharged 
to the storm drain system. Refer to 
"Outdoor Cleaning Activities and 
Professional Mobile Service Providers" for 
many of the Potential Sowces of Runoff 
Pollutants categories below. Brochure can 
be found athttp://rcflood.org/ stormwater/ 

Dear dealerships and similar may rinse 
cars with water only. 

, ., 
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1 
Potential Sources of Runoff 

Pollutants 

0 K. Vehicle/Equipment Repair 
and Maintenance 

:,____j L-.J . . ....___.. 1....-...J ~ 1-.-1 ~ t____;i ;____: ,__J '--1 

STORMWATER POLLUTANT SOURCES I SOURCE CONTROL CHECKLIST 

2 3 4 
Permanent Controls-Shown on WQMP Permanent Controls-Listed in WQMP Operational BMPs-lncluded In WQMP 

Drawings Table and Narrative Table and Narrative 

0 Accommodate all vehicle equipment D State th1u no vehicle repair or In the Stotmwatet Control Plan, note that 
repair and maintenance indoors. Ot maintenance will be done outdoors, or all of the following restrictions apply to use 
desigoate an outdoor work area and else describe the required features of the the site: 
design the area to prevent nin•on and outdooc wock area. 
mnoff of stonnwate1. 0 No petson shall dispose of, nor pennit 

D State that there are no floor drains 01 the disposal, directly or indirecdy of vehicle 
0 Show secondaty containment for if there are floor dra:ios, note the agency fluids, hazardous 1naterials, or rinsewater 
exterior work areas where motor oil, from wh.ich an industrial waste from parts cleaning into storm dtains. 
brake fluid, gasoline, diesel fuel, radiator discharge permit will be obtained and 
Ou.id, acid-containing batteries or other that the design meets that agency's 0 No vehicle fluid removal shall be 
hazardous materials or hazardous wastes requirePlents. performed outside a building, nor on 
are used or stored. Drains shall not be asphalt or ground surfaces, whether inside 
installed within the secondary- D State that there are no tanks, 01 outside a building, except in such a 
containment areas. containers or sinks to be used for parts maanet as to ensure that any spilled fluid 

deaning or rinsing or, if there are, note will be in an area of secondary containment. 
D Add a note on the plans that states the agency from which an industrial Leaking vehicle fluids shall be contained or 
either (1) there arc no floor drains, 01 (2) waste discha~ge pennit will he obtai1led drained from the vehicle immediately. 
f1oot drains are connected to wastewater and that the design meetr;; that agem.y's 
p.rctrearment systems prior co discharge requirements. D No person shall leave unattended drip 
to the sanitary sewer and an industrial parts ot other open containers conta:ini11g 
waste discharge permit will be obtained. vehicle fluid, unless such containers are in 

usc or in an aiea of secondary- containment. 
Refer to "Automotive Maintenance & Car 
Care Best Management Practices for Auto 
Body Shops, Auto Repair Shops, Car 
Dealerships, Gas Stations and Fleet Service 
Operations". Btochure can be found at 
http://rcfuJod.org/stonnwater/ Refer to 
Outdoor Cleaning Activities and 
Professional Mobile Service Providers for 
many of the Potential Sources of Runoff 
Pollutants categories below. Brochure can 
be found at h rtp://rctlood.org/stormwater/ 



STORMWATER POLLUTANT SOURCES I SOURCE CONTROL CHECKLIST 

1 2 3 4 
Potential Sources of Runoff Permanent Controls-Shown on WQMP Permanent Controls-Listed in WQMP Operational BMPs-lncluded in WQMP 

Pollutants Drawings Table and Narrative Table and Narrative 

D L. Fuel Dispensing Areas D Fueling areasuhall have D The property owner shall dty sweep the 
impermeable floors (i.e., portland cement fueling area routinely. 
concrete or equivalent smooth 
impervious surface) that are: a) graded at D See the Fact Sheet SD-30 , ' 'Fueling 
the minimum slope necessary to prevent Areas" in the CASQA Stormwater Quality 
ponding; and b) separated from the rest Handbooks at www.cabmphandbooks.com 
of the site by a grade break that prevents 
run-on of stormwater to the maximum 
extent practicable. 

D Fueling areas shall be covered by a 
canopy that extends a minimum of ten 
feet io each direction from each pump. 
[Altemative: The fueling area must be 
covered and the cover's minimum 
dimensions must be equal to or greater 
than the area within the grade break or 
fuel dispensing area1.] The canopy [or 
cover] shall not drain onto the fueling 
area. 

6 T he fue ling area 1hall be defined as the an:a extending a minimum of 6.5 feet from the comer of each fuel dispenser or the length at which the ho~ and nonlc assembly may be operated plus a minimum <>f one f()()t, 
whichever i1 greater. 

r· r ~ r:--1 r~ r-....,. ,.-------, , r 
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STORMWATER POLLUTANT SOURCES I SOURCE CONTROL CHECKLIST 

1 2 3 4 
Potential Sources of Runoff Permanent Controls-Shown on WQMP Pennanent Controls-Listed In WQMP Operations! BMPs-lncluded in WQMP 

Pollutants Drawings Table and Narrative Table and Narrative 

0 M. Loading Docks 0 Show a preliminary design for the 0 Move loaded and uuloaded items 
loadi.o.g dock area, including roofing and indoors as soon as possible. 
drainage. Loading docks shall be covered 
and/ or graded to millimize run•on to and 0 See Fact Sheet SC-30, "Outdoo.r 
runoff &om the loading area. Roof Loading and Unloading," in the CASQA 
downspouts shall be positioned to diiect Stormwater Quality Handbooks at 
stormwater away from the loading urea. www.cabmphandbooks.com 
Water fmm loading dock areas shall be 
drained to the sanit:ai:y sewer, or diverted 
and collected for ultimate discharge to 
the sanitary sewet. 

0 Loading dock areas dcainiiig directly 
to the sanitaiy sewer shall be equipped 
with a spill control valve or equivalent 
device, which shall be kept closed during 
periods of operation. 

0 Provide a roof overhang over the 
loading area or install door skirts 
(cowling) at each bay that enclose the 
end of the trailer. 



STORMWATER POLLUTANT SOURCES I SOURCE CONTROL CHECKLIST 

1 2 3 4 
Potential Sources of Runoff Permanent Controls-Shown on WQMP Permanent Controls-Listed in WQMP Operational BMPs-lncluded in WQMP 

Pollutants Drawings Table and Narrative Table and Narrative 

D N. FU:e Sprinkler Test Water D Provide a means to drain fire D See the note in Fact Sheet SC-41, 
sprinkler test water to the sanitary sewer. "Building and Grounds Maintenance," in 

the CASQA Stormwater Quality Handbooks 
at www.cabmphandbooks.com 

D 0. Miscellaneous Drain or D Boiler drain lines shall be dU:ectly or 
Wash Water or Other Sources indirectly connected to the sanitary 

D Boiler drain lines 
sewer system and may not discharge to 
the storm drain system. 

0 Condensate drain lines D Condensate drain lines may 
discharge to landscaped areas if the flow 

0 Rooftop equipment is small enough that runoff will not 
occur. 

D Drainage sumps Condensate drain lines may not 
discharge to the storm drain system. 

0 Roofing, gutters, and trim. 
D Rooftop equipment with potential to 

D Other sources produce pollutants shall be roofed 
and/ or have secondary containment. 

D Any drainage sumps on-site shall 
feature a sediment sump to reduce the 
quantity of sediment in pumped water. 

D Avoid roofing, gutters, and trim 
made of copper or other unprotected 
metals that may leach into runoff. 

D Include controls for other sources as 
specified by local reviewer. 

I r-=-, c--~ c:---! r, r---l ---:J ") --, ., 



[_J [_J [_J !.-! L..--o 

1 
Potential Sources of Runoff 

Pollutants 

0 P. Plazas, sidewalks, and 
parking lots. 
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STORMWATER POLLUTANT SOURCES I SOURCE CONTROL CHECKLIST 

2 3 4 
Permanent Controls-Shown on WQMP Permanent Controls-Listed in WQMP Operational BMPs-lncluded In WQMP 

Drawing a Tabla and Narrative Table and Narrative 

D Sweep plaza8, sidewalks, and parking 
lots regularly co prevent accumulation of 
litter and debris. Collect debris from 
pressure washillg to prevent e11uy into the 
storm drain system. Collect washwatef' 
containing any cleaning agent or degreaser 
and discharge to the sanitaiy sewer not to a 
stonn drain. 

"--' 
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Appendix 9: O&M 
Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms 
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Operation and Maintenance Responsibility for Treatment Control BMPs 

Operation and BMP Start Parties Responsible 
BMP Maintenance Activities Date Frequency For Maintenance 

and Funding 

Inspect storm drain and Atthe 
The systems shall be 

On-site 
curb outlet systems and completion of 

monitored yearly and 
Storm Drain cleaned not later than 

repair/replace if needed. project 
October 15 each year. 

Landscaping Inspect landscaping and At the The landscaping and 
and irrigation systems and completion of irrigation systems shall 

Irrigation repair/replace if needed. project be monitored monthly. 

Trash Inspect refuse areas and 
At the 

The refuse areas shall be 
completion of 

Receptacles repair/replace if needed. project monitored daily. 

Educational materials are The educational material 
Education of included in this WQMP 

At the move in provided should be 
Property Attachment D. The owner 

of the tenants 
reviewed yearly as well 

Owners shall distribute additional as when there is a 
copies of handouts. change in ownership. 

PROPERTY OWNERS 
Any activity that may affect 

Trash areas shall be ASSOCIATION 
surrounding areas or the 

At the checked before and after (POA) 
Activity downstream receiving 

Restrictions waters (such as car washes completion of a major storm event. As 

or leaving trash bin lids 
project well as on a monthly 

open) is strictly prohibited. 
basis to reduce debris. 

Employee 
Educational materials are The educational material 

Training/ 
included in this WQMP When provided shall be 

Education 
Attachment D. The owner employees are included in an 

Program 
shall distribute additional hired employees training and 

copies of handouts. reviewed quarterly. 
A street sweeper shall 

A street sweeper shall clean 
At the 

clean the privately 
Street the privately maintained 

completion of 
maintained streets and 

Sweeping streets and parking areas to 
project 

parking areas monthly 
reduce debris. and before any known 

storm event. 

G:\17067\WaterResources\WaterQuality\Supportmg Docs\App 9 O&M Plan.docx 
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Appendix 10: Educational Materials 
BMP Fact Sheets, Maintenance Guidelines and Other End-User BMP Information 
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3.5 Bioretention Facility 

Type of BMP LID- Bioretention 

Treatment Mechanisms Infiltration, Evapotranspiration, Evaporation, Biofiltration 

Maximum Drainage Area This BMP is intended to be integrated into a project's landscaped area in a 

distributed manner. Typically, contributing drainage areas to Bioretention 

Facilities range from less than 1 acre to a maximum of around 10 acres. 

Other Names Rain Garden, Bioretention Cell, Bioretention Basin, Biofiltration Basin, 

Landscaped Filter Basin, Porous Landscape Detention 

Description 
Bioretention Facilities are shallow, vegetated basins underlain by an engineered soil media. 
Healthy plant and biological activity in the root zone maintain and renew the macro-pore space 
in the soil and maximize plant uptake of pollutants and runoff. This keeps the Best 
Management Practice (BMP) from becoming clogged and allows more of the soil column to 
function as both a sponge (retaining water) and a highly effective and self-malntaining biofilter. 
In most cases, the bottom of a Bioretention Facility is unlined, which also provides an 
opportunity for infiltration to the extent the underlying onsite soil can accommodate. When the 
infiltration rate of the underlying soil is exceeded, fully biotreated flows are discharged via 
underdrains. Bioretention Facilities therefore will inherently achieve the maximum feasible 
level of infiltration and evapotranspiration and achieve the minimum feasible (but highly 
biotreated) discharge to the storm drain system. 

Siting Considerations 
These facilities work best when they are designed in a relatively level area. Unlike other BMPs, 
Bioretention Facilities can be used in smaller landscaped spaces on the site, such as: 

../ Parking islands 

../ Medians 

../ Site entrances 

Landscaped areas on the site {such as may otherwise be required through minimum 
landscaping ordinances), can often be designed as Bioretention Facilities. This can be 
accomplished by: 

• Depressing landscaped areas below adjacent impervious surfaces, rather than elevating 
those areas 

• Grading the site to direct runoff from those impervious surfaces into the Bioretent ion 
Facility, rather than away from the landscaping 

• Sizing and designing the depressed landscaped area as a Bioretention Facility as 
described in this Fact Sheet 

Riverside Co1mty - Low Impact Development BMP Design Handbook re\•, 212012 
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Bioretention Facilities should however not be used downstream of areas where large amounts 
of sediment can clog the system. Placing a Bioretention Facility at the toe of a steep slope 
should also be avoided due to the potential for clogging the engineered soil media with erosion 
from the slope, as well as the potential for damaging the vegetation. 

Design and Sizing Criteria 
The recommended cross section necessary for a Bioretention Facility includes: 

• Vegetated area 

• 18' minimum depth of engineered soil media 

• 12' minimum gravel layer depth with 6' perforated pipes (added flow control features 
such as orifice plates may be required to mitigate for HCOC conditions} 

AETAiNING WAll TVP( I AP<ll 
CAI.TRAMS STAND<IAO 8) J OR 
OIGIHEfRfD fol TfANATl"f 8'\' W 
ON G£0T£CHN1(1\l PNl/\Mf.Tfl\S 

2' 
iO~l'IH X SIO~ ~LUl'[J 

, , MINIMUM TOP \NIDTH 

VAR.ES t 
l MINMIJM (DEPTH X SIDf SLOPEi 

While the 18-inch minimum engineered soil media depth can be used in some cases, it is 
recommended to use 24 inches or a preferred 36 inches to provide an adequate root zone for 
the chosen plant palate. Such a design also provides for improved removal effectiveness for 
nutrients. The recommended ponding depth inside of a Bioretention Facility is 6 inches; 
measured from the flat bottom surface to the top of the water surface as shown in Figure 1. 

Because this BMP is filled with an engineered soil media, pore space in the soil and gravel layer 
is assumed to provide storage volume. However, several considerations must be noted: 

• Surcharge storage above the soil surface (6 inches) is important to assure that design 
flows do not bypass the BMP when runoff exceeds the soil's absorption rate. 

• In cases where the Bioretention Facility contains engineered soil media deeper than 36 
inches, the pore space within the engineered soil media can only be counted to the 36-
inch depth. 

• A maximum of 30 percent pore space can be used for the soil media whereas a 
maximum of 40 percent pore space can be use for the gravel layer. 
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Figure 1: Standard Layout for a Bioretention Facility 
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BIORETENTION F ACILITY B M P F ACT SHEET 

Engineered Soil Media Requirements 
The engineered soil media shall be comprised of 85 percent mineral component and 15 percent 
organic component, by volume, drum mixed prior to placement. The mineral component shall 
be a Class A sandy loam topsoil that meets the range specified in Table 1 below. The organic 
component shall be nitrogen stabilized compost1, such that nitrogen does not leach from the 
media. 

Table 1: Mineral Component Range Requirements 
Percent Range i Component 

70-80 Sand 
15-20 Silt 
5-10 Clay 

The trip ticket, or certificate of compliance, shall be made available to the inspector to prove 
the engineered mix meets this specification. 

Vegetation Requirements 
Vegetative cover is important to minimize erosion and ensure that treatment occurs in the 
Bioretention Facility. The area should be designed for at least 70 percent mature coverage 
throughout the Bioretention Facility. To prevent the BMP from being used as walkways, 
Bioretention Facilities shall be planted with a combination of small trees, densely planted 
shrubs, and natural grasses. Grasses shall be native or ornamental; preferably ones that do not 
need to be mowed. The application of fertilizers and pesticides should be minimal. To maintain 
oxygen levels for the vegetation and promote biodegradation, it is important that vegetation 
not be completely submerged for any extended period of time. Therefore, a maximum of 6 
inches of ponded water shall be used in the design to ensure that plants within the Bioretention 
Facility remain healthy. 

A 2 to 3-inch layer of standard shredded aged hardwood mulch shall be placed as the top layer 
inside the Bioretention Facility. The 6-inch ponding depth shown in Figure 1 above shall be 
measured from the top surface of the 2 to 3-inch mulch layer. 

Curb Cuts 
To allow water to flow into the Bioretention Facility, 1-foot-wide (minimum) curb cuts should 
be placed approximately every 10 feet around the perimeter of the Bio retention Facility. Figure 
2 shows a curb cut in a Bioretention Facility. Curb cut flow lines must be at or above the VeMP 

water surface level. 

1 For more infonnation on compost, visit the US Composting Council website at: http://compostingcouncil.org/ 

Ril•erside County - Low Impact Development BMP Desigri Handbook rev. 212012 
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BIORETENTION FACILITY BMP FACT SHEET 

To reduce erosion, a gravel pad shall be placed 
at each inlet point to the Bioretention Facility. 
The gravel should be 1· to 1.S·inch diameter in 
size. The gravel should overlap the curb cut 
opening a minimum of 6 inches. The gravel pad 
inside the Bioretention Facility should be flush 
with the finished surface at the curb cut and 
extend to the bottom of the slope. 

In addition, place an apron of stone or concrete, 
a foot square or larger, inside each inlet to 
prevent vegetation from growing up and 
blocking the inlet. See Figure 3. 

Figure 3: Apron located in a Bioretention Facility 

Terracing the Landscaped Filter Basin 
It is recommended that Bioretention Facilities be level. In the event the facility site slopes and 
lacks proper design, water would fill the lowest point of the BMP and then discharge from the 
basin without being treated. To ensure that the water will be held within the Bioretention 
Facility on sloped sites, the BMP must be terraced with nonporous check dams to provide the 
required storage and treatment capacity. 
The terraced version of this BMP shall be used on non-flat sites with no more than a 3 percent 
slope. The surcharge depth cannot exceed 0.5 feet, and side slopes shall not exceed 4:1. Table 2 
below shows the spacing of the check dams, and slopes shall be rounded up {i.e., 2.5 percent 
slope shall use 10' spacing for check dams). 

Table 2: Check Dam Spacing 
1 ·~ - ·-- ...... 

e-"'•T•T~·-t>;!! t , . 
Slope Spacing 

1% 25' 

2% 15' 
3% 10' 
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BIORETENTION FACILITY BMP FACT SHEET 

Roof Runoff 
Roof downspouts may be directed towards Bioretention Facilities. However, the downspouts 
must discharge onto a concrete splash block to protect the Bioretention Facility from erosion. 
Retaining Walls 
It is recommended that Retaining Wall Type lA, per Caltrans Standard 83-3 or equivalent, be 
constructed around the entire perimeter of the Bioretention Facility. This practice will protect 
the sides of the Bioretention Facility from collapsing during construction and maintenance or 
from high service loads adjacent to the BMP. Where such service loads would not exist adjacent 
to the BMP, an engineered alternative may be used if signed by a licensed civil engineer. 

Side Slope Requirements 

Bioretention Facilities Requiring Side Slopes 
The design should assure that the Bioretention Facility does not present a tripping hazard. 
Bioretention Facilities proposed near pedestrian areas, such as areas parallel to parking spaces 
or along a walkway, must have a gentle slope to the bottom of the facility. Side slopes inside of 
a Bioretention Facility shall be 4:1. A typical cross section for the Bioretention Facility is shown 
in Figure 1. 

Bioretention Facilities Not Requiring Side Slopes 
Where cars park perpendicular to the Bioretention Facility, side slopes are not required. A 6-
inch maximum drop may be used, and the Bioretention Facility must be planted with trees and 
shrubs to prevent pedestrian access. In this case, a curb is not placed around the Bioretention 
Facility, 
but wheel stops shall be used to prevent vehicles from entering the Bioretention Facility, as 
shown in Figure 4. 

4: ....... . :• 

RETAINING WAlL TYPE 1A PER·. ··:·~;• • ; .. •• 

CALTRANSSTANOARO 83-3 OR 

ENGi NEERED ALTERNATIVE BASED 
ON GEOTECHNICAL PARAMETERS 

VARIES 

2' MINIMUM 

6' PERFORATED PIPE .-L------
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BIORETENTION FACILITY BMP FACT SHEET 

Planter Boxes 
Bioretention Facilities can also be placed above ground as planter boxes. Planter boxes must 
have a minimum width of 2 feet, a maximum surcharge depth of 6 inches, and no side slopes 
are necessary. Planter boxes must be constructed so as to ensure that the top surface of the 
engineered soil media will remain level. This option may be constructed of concrete, brick, 
stone or other stable materials that will not warp or bend. Chemically treated wood or 
galvanized steel, which has the ability to contaminate stormwater, should not be used. Planter 
boxes must be lined with an impermeable liner on all sides, including the bottom. Due to the 
impermeable liner, the inside bottom of the planter box shall be designed and constructed with 
a cross fall, directing treated flows within the subdrain layer toward the point where subdrain 
exits the planter box, and subdrains shall be oriented with drain holes oriented down. These 
provisions will help avoid excessive stagnant water within the gravel underdrain layer. Similar 
to the in-ground Bioretention Facility versions, this BMP benefits from healthy plants and 
biological activity In the root zone. Planter boxes should be planted with appropriately selected 
vegetation. 

Overflow 

Figure 5: Planter Box 
Source: LA Team Effort 

An overflow route is needed in the Bioretention Facility design to bypass stored runoff from 
storm events larger than VaMP or in the event of facility or subdrain clogging. Overflow systems 
must connect to an acceptable discharge point, such as a downstream conveyance system as 
shown in Figure 1 and Figure 4. The inlet to the overflow structure shall be elevated inside the 
Bioretention Facility to be flush with the ponding surface for the design capture volume {VeMP) 
as shown in Figure 4. This will allow the design capture volume to be fully treated by the 
Bioretention Facility, and for larger events to safely be conveyed to downstream systems. The 
overflow inlet shall not be located in the entrance of a Bia retention Facillty, as shown in Figure 
6. 
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BIORETENTION F ACILITY BMP F ACT SHEET 

Underdrain Gravel and Pipes 
An underdrain gravel layer and pipes shall be provided in accordance with Appendix B -
Underdrains. 

Inspection and Maintenance Schedule 
The Bioretention Facility area shall be inspected for erosion, dead vegetation, soggy soils, or 
standing water. The use of fertilizers and pesticides on the plants inside the Bioretention 
Facility should be minimized. 

Schedule Activity 

• Keep adjacent landscape areas maintained. Remove clippings from 
landscape maintenance activities. 

• Remove trash and debris 
Ongoing 

• Replace damaged grass and/or plants 

• Replace surface mulch layer as needed to maintain a 2-3 inch soil 
cover. 

After storm events • Inspect areas for ponding 

Annually • Inspect/clean inlets and outlets 

Riverside Cou11ty • Low Impact Development BMP Design Handbook rev. 2fl0/2 
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Bioretention Facilitv Design Procedure 

1) Enter the area tributary, A1, to the Bioretention Facility. 

2) Enter the Design Volume, VeMP. determined from Section 2.1 of this Handbook. 

3) Select the type of design used. There are two types of Bioretention Facility designs: the 

standard design used for most project sites that include side slopes, and the modified 
design used when the BMP is located perpendicular to the parking spaces or with 

planter boxes that do not use side slopes. 

4) Enter the depth of the engineered soil media, d5• The minimum depth for the 

engineered soil media can be 18' in limited cases, but it is recommended to use 24' or a 
preferred 36' to provide an adequate root zone for the chosen plant palette. Engineered 

soil media deeper than 36' will only get credit for the pore space in the first 36'. 

5) Enter the top width of the Bioretention Facility. 

6) Calculate the total effective depth, dE. within the Bioretention Facility. The maximum 
allowable pore space of the soil media is 30% while the maximum allowable pore space 

for the gravel layer is 40%. Gravel layer deeper than 12' wil I only get credit for the pore 

spacr the fi':.~· · .~:: .,, "·--- --ol 

---'---· 4£\..~~· . . . . . • . • . . •.• ; · 
. . .. . . . .· ~ ~ . . . . . 

• • • • •, • • • • • • • • • • • • • I. 

. . : .' .". .. • ·.·: · E~~;n~eM/so·I; ~~dla jilt~ ~~~ por~ spa~e .> : .· <· .: . ·: · .:'. '. · '.• 
..... . ; · . ·.: : ·. · : .: . . '•: .· .. ..· .. 

\\'F.I.~\ 

a. For the design with side slopes the following equation shall be used to determine 

the total effective depth. Where, d,, is the depth of ponding within the basin. 

0.3 x [(wT(ft) x d5 (ft)) + 4(dp(ft))
2

] + 0.4 x l(ft) + dp(ft)[4dp(ft) + (wT(ft) -8dp(ft))) 
de(ft) = wT(ft) 

This above equation can be simplified if the maximum ponding depth of 0.5' is 
used. The equation below is used on the worksheet to find the minimum area 

required for the Bioretention Facility: 

(
0.7 (ft2

)) 
di;(ft) = (0.3 x ds(ft) + 0.4 x l(ft)) - wT(ft) + O.S(ft) 

R11ws1de County· l.ol• lmpncl Development BMT' De3ig11 Harrdbook rtV. 2 2012 
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b. For the design without side slopes the following equation shall be used to 

determine the total effective depth: 
dE(ft) = dp(ft) + [(0.3) X ds(ft) + (0.4) X l(ft)) 

The equation below, using the maximum ponding depth of 0.5', is used on the 
worksheet to find the minimum area required for the Bioretention Facility: 

dE(ft) = 0.5 (ft) + [(0.3) X ds(ft) + (0.4) X l(ft)J 

7) Calculate the minimum surface area, AM, required for the Bioretention Facility. This does 
not include the curb surrounding the Bioretention Facility or side slopes. 

8) Enter the proposed surface area. This area shall not be less than the minimum required 
surface area. 

9) Verify that side slopes are no steeper than 4:1 in the standard design, and are not 

required in the modified design. 

10) Provide the diameter, minimum 6 inches, of the perforated underdrain used in the 
Bioretention Facility. See Appendix B for specific information regarding perforated 

pipes. 

11) Provide the slope of the site around the Bioretention Facility, if used. The maximum 
slope is 3 percent for a standard design. 

12) Provide the check dam spacing, if the site around the Bioretention Facility is sloped. 

13) Describe the vegetation used within the Bio retention Facility. 

Riverside County - Low Impact De1•elopment BMP Design Handbook re1•. 212012 
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3.3 Permeable Pavement 

-TypeofBMP LID - Infiltration 

Treatment Mechanisms Infiltration, Evaporation 

Maximum Drainage Area 10 acres 

Other Names porous pavement, pervious concrete, pervious asphalt, pervious gravel 

pavement, cobblestone block, modular block, modular pavement 

Description 
Permeable pavements can be either pervious asphalt and concrete surfaces, or permeable 
modular block. Unlike traditional pavements that are impermeable, permeable pavements 
reduce the volume and peak of stormwater runoff as well as mitigate pollutants from 
stormwater runoff, provided that the underlying soils can accept infiltration. Permeable 
pavement surfaces work best when they are designed to be flat or with gentle slopes. This 
factsheet discusses criteria that apply to infiltration designs. 

The permeable surface is placed on top of a reservoir layer that holds the water quality 
stormwater volume, VsMP. The water infiltrates from the reservoir layer into the native 
subsoil. Tests must be performed according to the Infiltration Testing Section in Appendix 
A to be able to use this design procedure. 

In some circumstances, permeable pavement may be implemented on a project as a 
source control feature. Where implemented as a source control feature {sometimes 
referred to as a 'self-retaining' area), the pavement is not considered a 'BMP' that would 
be required to be designed and sized per this manual. Where permeable pavement 
receives runoff from adjacent tributary areas, the permeable pavement may be 
considered a BMP that must be sized according to this manual. Consult the Engineering 
Authority and the WQMP for any applicable requirements for designing and sizing 
permeable pavement installations. 

Siting Considerations 
The WQMP applicable to the project location should be consulted, as it may include 
criteria for determining the applicability of this and other Infiltration-based BMPs to the 
project. 

Permeable pavements can be used in the same manner as concrete or asphalt in low 
traffic parking lots, playgrounds, walkways, bike trails, and sports courts. Most types of 
permeable pavement can be designed to meet Americans with Disabilities Act (ADA) 
requirements. Permeable pavements should not be used in the following conditions: 

{9 Downstream of erodible areas 
0 Downstream of areas with a high likelihood of pollutant spills 
0 Industrial or high vehicular traffic areas (25,000 or greater average daily traffic) 
0 Areas where geotechnical concerns, such as soils with low infiltration rates, would 

preclude the use of this BM P. 

Low Impact Development Best Management Practice Design Handbook rev_ 912011 
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Sites with Impermeable Fire Lanes 
Oftentimes, Fire Departments do not allow alternative pavement types including 
permeable pavement. They require traditional impermeable surfaces for fire lanes. In this 
situation, it is acceptable to use an impermeable surface for the fire lane drive aisles and 
permeable pavement for the remainder of the parking lot. 

Where impermeable fire lanes are used in the design, the impermeable surface must slope 
towards the permeable pavement, and the base layers shall remain continuous 
underneath the two pavement types, as shown in Figure 1. This continuous reservoir layer 
helps to maintain infiltration throughout the pervious pavement site, and can still be 
considered as part of the total required storage area. 

Section A-A 

Flgure 1: Impermeable Fire Lanes 

IMPERMEABlE DRIVE 

SANDIAYER 

PERMEABLE 
BEDDING 
IAYER 

Also, while a seal coat treatment may be used on the impermeable fire land, traditional 
seal coat treatments shall not be used on permeable pavement. 
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PERMEABLE PAVEMENT B M P F ACT SHEET 

Setbacks 
Always consult your geotec:hnical engineer for site specific recommendations regarding 
setbacks for permeable pavement. Recommended setbacks are needed to protect 
buildings, walls, onsite wells, streams and tanks. 

PROPOSED BUILDING 

NOTE ALWAYS CONSULTYOUR GEOTECHNICALENGINEER FOR SITE 
SPECIFIC RECOMMENDATIONS. 

Figure 2: Permeable Pavement Setback Requirements 

A minimum vertical separation of 10 feet is required from the bottom of the reservoir 
layer to the historic: high groundwater mark, see Figure 2. A minimum vertical separation 
of 5 feet is required from the bottom of the reservoir layer to any impermeable layer in 
the soil. If the historic high groundwater mark is less than 10 feet below the reservoir layer 
section, or less than S feet from an impermeable layer, the infiltration design is not 
feasible. 

Design and Sizing Criteria 
To ensure that the pavement structural section is not compromised, a 24-hour drawdown 
time is utilized for this BMP instead of the longer drawdown time used for most volume 
based BMPs. 

Low Impact Development Best Manageme/I/ Practice Design Ha11dbook rev. 9/20ll 
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PERM:EABLE PAVEMENT BMP FACT SHEET 

Reservoir layer Considerations 
Even with proper maintenance, sediment will begin to clog the soil below the permeable 
pavement. Since the soil cannot be scarified or replaced, this will result in slower 
infiltration rates over the life of the permeable pavement. Therefore, the reservoir layer is 
limited to a maximum of 12 inches in depth to ensure that over the life of the BMP, the 
reservoir layer will drain in an adequate time. 

Note: All permeable pavement BMP installations (not including Permeable Pavement as a 
source control BMP i.e. a self-retaining area) must be tested by the geotechnicaJ engineer 
to ensure that the soils drain at a minimum allowable rate to ensure drainage .. See the 
Infiltration Testing Section of this manual for specific details for the required testing and 
applied factors of safety. 

Sloping Permeable Pavement 

Ideally permeable pavement would be level, however most sites will have a mild slope. If 
the tributary drainage area is too steep, the water may be flowing too fast when it 
approaches the permeable pavement, which may cause water to pass over the pavement 
instead of percolating and entering the reservoir layer. If the maximum slopes shown in 
Table 1 are complied with, it should address these concerns. 

Maximum slope of permeable pavement 
Maximum contributing area slope 5% 

Regardless of the slope of the pavement surface design, the bottom of the reservoir layers 
shall be flat and level as shown in Figure 3. The design shown ensures that the water 
quality volume will be contained in the reservoir layer. A terraced design utilizing non
permeable check dams may be a useful option when the depth of gravel becomes too 
great as shown in Figure 3. 

Figure 3: Sloped Cross Sections for Permeable Pavemenl 
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PERMEABLE PAVEMENT BMP FACT SHEET 

NON-POROUS CHECK DAMS 

Figure 4: Permeable Pavement with Non-permeable Check Dams 

In Figure 4, the bottom of the gravel reservoir layer is incorrectly sloped parallel to the 
pavement surface. Water would only be allowed to pond up to the lowest point of the 
BMP. Additional flows would simply discharge from the pavement. Since only a portion of 
the gravel layer can store water, this design would result in insufficient capacity. This is not 
acceptable. 

Figure 5: Incorrect Sloping of Permeable Pavement 

To assure that the subgrade will empty within the 24 hour drawdown time, it is important 
that the maximum depth of 12 inches for the reservoir layer discussed in the design 
procedure is not exceeded. The value should be measured from the lowest elevation of 
the slope (Figure 4). 

Minimum Surface Area 
The minimum surface area required, A5, is calculated by dividing the water quality volume, 
VeMP, by the depth of water stored in the reservoir layer. The depth of water is found by 
multiplying the void ratio of the reservoir aggregate by the depth of the layer, bTH. The 
void ratio of the reservoir aggregate is typically 40%; the maximum reservoir layer depth is 
12". 

Sediment Control 
A pretreatment BMP should be used for sediment control. This pretreatment BMP will 
reduce the amount of sediment that enters the system and reduce clogging. The 
pretreatment BMP will also help to spread runoff flows, which allows the system to 
infiltrate more evenly. The pretreatment BMP must discharge to the surface of the 
pavement and not the subgrade. Grass swales may also be used as part of a treatment 
train with permeable pavements. 

low Impact Development Be.sr Managemenr Practice De.sign Handbook rev. 91201 l 
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PERMEABLE PAVEMENT BMP FACT SUEET 

liners and Filter Fabric 
Always consult your geotechnical engineer for site specific recommendations regarding 
liners and filter fabrics. Filter fabric may be used around the edges of the permeable 
pavement; this will help keep fine sediments from entering the system. Unless 
recommended for the site, impermeable liners are not to be used below the subdrain 
gravel layer. 

Overflow 
An overflow route is needed in the permeable pavement design to bypass storm flows 
larger than the VnMP or in the event of clogging. Overflow systems must connect to an 
acceptable discharge point such as a downstream conveyance system. 

Roof Runoff 
Permeable pavement can be used to treat roof runoff. However, the runoff cannot be 
discharged beneath the surface of the pavement directly into the subgrade, as shown in 
Figure 6. Instead the pipe should empty on the surface of the permeable pavement as 
shown in Figure 7. A filter on the drainpipe should be used to help reduce the amount of 
sediment that enters the permeable pavement. 

PROPOSED SUllOING 

Figure 6: Incorrect Roof Drainage 

+-ROOF DRAIN 

P~OP05EO BUllDING 

POROUS PAVlMfl'CT 

' . 
:··· ~ 

.f .. ~.-
1 ' - • • • ' I 

.' . .... . " : . ' ' 

Figure 7: Correct Roof Runoff Drainage 
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PERMEABLE PAVEMENT BMP F ACT S HEET 

Infiltration 
Refer to the Infiltration Testing Section (Appendix A) in this manual for recommendations 
on testing for this BMP. 

Pavement Section 
The cross section 
infiltration design 

CONCRETE CURS 

pavement includes: 
• The thickness of the layers of 

permeable pavement, sand and 
bedding layers depends on 
whether it is permeable modular 
block or pervious pavement. A 

RESERVOIR LAYER Sn, OR 
12" MAXIMUM THICKNESS 

SUBGRADE 
[EXISTING SOIL) 

licensed geotechnical or civil engineer is 
required to determine the thickness of these Fieure 8: Infiltration Cross Section 

upper layers appropriate for the pavement type and expected traffic loads. 

• A 12" maximum reservoir layer consisting of AASHTO #57 gravel vibrated in place 
or equivalent with a minimum of 40% void ratio. 

Inspection and Maintenance Schedule -Modular Block 

Ongoing 

Utility Trenching and 
other pavement repairs 

After storm events 

2-3 times per year 

As needed 

• 

• 
• 

• 
• 
• 
• 

' Activity . 

Keep adjacent landscape areas maintained. Remove 
clippings from landscape maintenance activities. 

Remove trash and debris 

Remove and reset modular blocks, structural section and 
reservoir layer as needed. Replace damaged blocks in-kind. 

Do not pave repaired areas with impermeable surfaces . 

Inspect areas for ponding 

Sweep to reduce the chance of clogging 

Sand between pavers may need to be replaced if infiltration 
capacity is lost 

Low Impact Development Best Management Practice Design Handbook rev. 912011 
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PERMEABLE PAVEMENT BMP FACT SHEET 

Inspection and Maintenance Schedule -Pervious Concrete/Asphalt 

Ongoing 

Utility Trenching other 
pavem ent repairs 

After storm events 

2-3 times per year 

As needed 

• Keep adjacent landscape areas maintained. Remove dippings 
from landscape maintenance activities. 

• Remove trash and debris 

• Replace structural section and reservoir layer in kind. 
• Re-pave using pervious concrete/asphalt . Do not pave repaired 

areas w ith impermeable surfaces. ----
• Inspect areas for ponding 

• Vacuum the permeable pavement to reduce the chance of 
dogging 

• Remove and replace damaged or destroyed permeable 
pavement 

Design Procedure Permeable Pavement 

1. Enter the Tributary Area, Ar. 

2. Enter the Design Volume, VsMP. determined from Section 2.1 of this Handbook. 

3. Enter the reservoir layer depth, brH for the proposed permeable pavement . The 
reservoir layer maximum depth is 12 inches. 

4. Calculate the Minimum Surface Area, As, required. 

VaM P (ft3
) 

As(ft) = (0.4 x bTH (in))/ 12(in/ft) 

Where, the porosity of the gravel in the reservoir layer is assumed to be 40%. 

5. Enter the proposed surface area and ensure that this is equal to or greater than the 
minimum surface area required. 

6. Enter the dimensions, per the geotechnical engineer's recommendations, for the 
pavement cross section. The cross section includes a pavement layer, usually a 
sand layer and a permeable bedding layer. Then add this to the maximum 
thickness of the reservoir layer to find the total thickness of the BMP. 

7. Enter the slope of the top of the permeable pavement . The maximum slope is 3%. 

8. Enter whether sediment control was provided. 

9. Enter whether the geotechnical approach is attached. 
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10. Describe the surfaces surrounding the permeable pavement. It is preferred that a 
vegetation buffer is used around the permeable pavement. 

11. Check to ensure that vertical setbacks are met. There should be a minimum of 10 
feet between the bottom of the BMP and the top of the high groundwater table, 
and a minimum of 5 feet between the reservoir layer the top of the impermeable 
layer . 

Low Impact Development Best Management Practice Design Handbook rev. 91201 J 

Page 9 



Reference Materials Used to Develop this Fact Sheet: 

Adams, Michelle C. "Porous Asphalt Pavement with Recharge Beds: 20 Years and Still 
Working." Stormwater Magazine May-June 2003. 

Atlanta Regional Commission, et. al. Georgia Stormwater Management Manual. 1st 
Edition. Vol. 2. Atlanta, 2001. 3 vols. 

Bean, E. Z., et al. "Study on the Surface Infiltration Rate of Permeable Pavements." Water 
and Environment Specialty Conference of the Canadian Society for Civil Engineering. 
Saskatoon, 2004. 1-10. 

California Department of Transportation. CalTrans Standard Plans. 15 September 2005. 
May 2010 <http://www. dot. ca.gov /h q/ e sc/ oe/project_plans/HTM/ std pl ns-met
new99.htm>. 

Camp Dresser and McKee Inc.; Larry Walker Associates. California Stormwater Best 
Management Practice Handbook for New Development and Redevelopment. California 
Stormwater Quality Association (CASQA), 2004. 

Colorado Ready Mixed Concrete Association (CRMCA). "Specifier's Guide for Pervious 
Concrete Pavement Design, Version 1.2." 2010. 

County of Los Angeles Public Works. Stormwater Best Management Practice Design and 
Maintenance Manual. Los Angeles, 2009. 

Program, Vent ura Countywide Stormwater Quality Management. Technical Guidance 
Manual for Stormwater Quality Control Measures. Ventura, 2002. 

Sacramento Stormwater Quality Partnership and the City of Roseville. Stormwater Quality 
Design Manual for the Sacramento and South Placer Regions. County of Sacramento, 
2007. 

Taylor, Chuck. "Advanced Pavement Technology." Riverside, 2008. 

Tennis, Paul D., Michael L. Leming and David J. Akers. Pervious Concrete Pavements. Silver 
Spring: Portland Cement Association and National Ready Mixed Concrete Association, 
2004. 

Urban Drainage and Flood Control District. Urban Storm Drainage Criteria Manual Volume 
3 - Best Management Practices. Vol. 3. Denver, 2008. 3 vols. 

Urbonas, Ben R. St ormwater Sand Filter Sizing and Design: A Unit Operations Approach. 
Denver: Urban Drainage and Flood Control District, 2002. 

l aw Impact Dcl'e/opmenr &:st Management PracliCJ?: ~ign Handbook Tl!•. 910JI 

Page 10 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

I 
[ 

[ 

[ 

l 
[ 

l 
[ 



., 

'1 

J 

J 

.. 

PERMEABLE P AVEMENT BMP F ACT SHEET 

Infiltration 
Refer to the Infiltration Testing Section (Appendix A) in this manual for recommendations 
on testing for this BM P. 

Pavement Section 
The cross section necessary for PAVEMENT LAYER 

SANO LAVER _ _u---,-

infiltration design of permea bf e 
pavement includes: 

• The thickness of the layers of 
permeable pavement, sand and 
bedding layers depends on 
whether it is permeable modular 
block or pervious pavement. A 

SUBGRAOE 
(EXISTING SOIL) 

CONCRETE CURB 

licensed geotechnical or civil engineer is 
required to determine the thickness of these Fi2ure 8: Infiltration Cross Section 

upper layers appropriate for the pavement type and expected traffic loads. 

• A 12" maximum reservoir layer consisting of AASHTO #57 gravel vibrated in place 
or equivalent with a minimum of 40% void ratio. 

Inspection and Maintenance Schedule -Modular Block 

-- Schedule 

• 
Ongoing 

• 

Activity 

Keep adjacent landscape areas maintained. Remove 
clippings from landscape maintenance activities. 

Remove trash and debris 
!--~~~~~~~~~--~~~~ ~~~~~~~~~~~~~~~~----i 

Utility Trenching and • Remove and reset modular blocks, structural section and 

other pavement repairs • 
After storm events • 

reservoir layer as needed. Replace damaged blocks in-kind. 

Do not pave repaired areas with impermeable surfaces . 

Inspect areas for ponding 
1--~~~~~~~~~+-~~~ 

2-3 times per year 

As needed 

• 
• 

Sweep to reduce the chance of clogging 

Sand between pavers may need to be replaced if infiltration 
capacity is lost 
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PERJ\J EABLE PAVEMENT BMP FACT SHEET 

Inspection and Maintenance Schedule -Pervious Concrete/Asphalt 

. ,. . .. 
• Keep adjacent landscape areas maintained. Remove clippings 

Ongoing from landscape maintenance activities. 

• Remove trash and debris - • Replace structural section and reservoir layer in kind. 
Utility Trenching other 

• Re-pave using pervious concrete/asphalt. Do not pave repaired 
pavement repairs 

areas with impermeable surfaces. -
After storm events • Inspect areas for ponding 

• Vacuum the permeable pavement to reduce the cha nee of 
2-3 times per year 

clogging 

As needed • Remove and replace damaged or destroyed permeable 

- pavement 

Design Procedure Permeable Pavement 

1. Enter the Tributary Area, Ar. 

2. Enter the Design Volume, VsMP. determined from Section 2.1 of this Handbook. 

3. Enter the reservoir layer depth, bTH for the proposed permeable pavement. The 
reservoir layer maximum depth is 12 inches. 

4. Calculate the Minimum Surface Area, As, required. 

VeMP (ft3) 
As(ft) = (0.4 x bTH (in))/12(in/ft) 

Where, the porosity of the gravel in the reservoir layer is assumed to be 40%. 

5. Enter the proposed surface area and ensure that this is equal to or greater than the 
minimum surface area required. 

6. Enter the dimensions, per the geotechnical engineer's recommendations, for the 
pavement cross section. The cross section includes a pavement layer, usually a 
sand layer and a permeable bedding layer. Then add this to the maximum 
thickness of the reservoir layer to find the total thickness of the BMP. 

7. Enter the slope of the top of the permeable pavement. The maximum slope is 3%. 

8. Enter whether sediment control was provided. 

9. Enter whether the geotechnical approach is attached. 
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10. Describe the surfaces surrounding the permeable pavement. It is preferred that a 
vegetation buffer is used around the permeable pavement. 

11. Check to ensure that vertical setbacks are met. There should be a minimum of 10 
feet between the bottom of the BMP and the top of the high groundwater table, 
and a minimum of 5 feet between the reservoir layer the top of the impermeable 
layer. 
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