May 23, 2023

City of San Diego

Development Services Department
1222 First Ave., 5" Floor

San Diego, CA 92101

SUBJECT: MERGE 56 - UNIT 10: LOTS 1, 2, 3,4, 5 & 6, UNIT 4: LOTS 3 & 4 - PDP #2

(PRJ-1059203)
ADDENDUM LETTER TO MERGE 56 ONSITE UNIT 1 AND 2 STORM WATER
QUALITY MANAGEMENT PLAN

This letter is to address the proposed changes to the previously approved Merge 56 Unit 1
(PTS #697235) and Unit 2 (PTS #697236) Construction Change ‘B’ Storm Water Quality
Management Plan.

Note: Please refer to the attached DMA exhibits for the Drainage Management Areas mentioned
below.

PROPOSED PROJECT DESCRIPTION

This application proposes enacting changes to site grading, drainage, and water quality design
across onsite Merge 56, more specifically, Unit 10, Lots 1, 2, 3, 4, 5, and 6, as appears on this
PDP amendment plan. The bulk of this PDP concerns Unit 10, which will now cover a mixed
use of three multi-story research and development buildings, retail space, and a hotel, along
with a central parking structure which includes 4.5 subterranean levels and 6 above grade
levels. Unit 4 will remain much the same as was previously approved but will incorporate
internal adjustments within the previously proposed building footprint, thus no changes to
impervious or pervious areas.

PROJECT WATER QUALITY AND HYDROMODIFICATION

Previously Approved CC’B’: Drainage from the lots within the north half of the Merge 56
Onsite were separated into street DMA’s and on-lot DMA'’s. The street DMA’s were
treated by MWS units and the on-lot DMA’s by a combination of biofiltration basins (for
DMA’s 12, 13, and 14a) and an MWS unit (for DMA 14b).

Proposed PDP: The proposed PDP has been designed to maintain overall drainage
patterns as the previously approved CC’B’, but includes adjustments to DMA boundaries
and routing. DMA 12 will now be split into 2 DMA’s, 12a and 12b with a system of
biofiltration basins treating each. DMA 13 is being separated into 3 DMA’s, 13a, 13b, and
13c, each utilizing an MWS unit for treatment. DMA 14a is remaining the same but will
now use an MWS unit for treatment. Since the PDP proposes to remove Private Drive R,
DMA 4 will be split into 4a and 4b to treat Private Drive T and Private Drive M,
respectively. Since a MWS unit has already been installed for the previous DMA 4, DMA
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43 will utilize the same unit. DMA 4b will utilize a new MWS unit.

Hydromodification of the site will utilize the same storage vault approved in the onsite
SWQMP. This PDP amendment does propose to shift and rotate the existing vault to
better work with the proposed site plan. Since the previously approved vault was sized
conservatively for the full build-out condition, no changes are required to vault sizing as
the thresholds for this PDP fall within the thresholds used to size the vault originally.

The water quality design proposed as a part of this PDP is designed to adequately treat
and store the drainage generated in the ultimate condition.

Note: Calculations for all the biofiltration basins and MWS units will be included in this
SWQMP addendum. Additionally, a retabulated SDHM calculation has been included in
this addendum.

In conclusion this PDP will not result in any unmitigated drainage or storm water quality
impacts on the existing downstream conditions. If you have any questions or need any
further information regarding the references listed above, please feel free to call me on
my direct line (858-875-1718) or email me at Justin.Giles@l|atitude33.com.

Sincerely,

Justin R. Giles, Associate
Latitude 33 Planning and Engineering






Area Weighted Runoff Factor (DMA 4a)

Roof 0.9 - -
Concrete of Asphalt 0.9 13,978 12,580
Unit Pavers (Grouted) 0.9 - -
Decomposed Granite 0.3 S =
Cobbles or Crushed Aggregate 0.3 - -
Ammended, Mulched soils or Landscape 0.1 2,707 271
CompactedSoils (Unpaved Parking 0.3 - -
Natural (A Soil) 0.1 - -
Natural (B Soil) 0.14 - -
Natural (C Soil) 0.23 - -
Natural (D Soil) 0.3 - -
Total 16,685 12,851
Composite C 0.77
Wotrksheet B.2-1 DCV (DMA 4a)
1 8$th percentile 24-hr storm depth from d= 056 linches
Figure B.1-1
2 Area tributary to BMP (s) A= 16,685 [square-feet
Area weighted runoff factor (estimate | . _ .

3 |using Appendix B.1.1 and B2.1) = 0.7 |unitless

4 Trees Credit Volume TCV= cubic-feet

5 Rain barrels Credit Volume RCV= cubic-feet

6 Calculate DCV = (3630 x Cx d x DCV= 600 cubic_feet

(A/43560)) — TCV - RCV




Worksheet B.6-1: Flow-Thru Design Flows (BMP 4a)

1 |DCV DCV 600 cubic-feet
2 |DCV retained DCV'euined 0 cubic-feet
3 |DCV biofiltered DCVhbiofiltered 0 cubic-feet
4 |DCV requiring flow-thru (Line 1 — Line 2 — 0.67*Line 3) DCVflow-thru 600 cubic-feet
5  |Adjustment factor (Line 4 / Line 1)* AF= 1 unitless

6 |Design rainfall intensity i= 0.20 in/hr

7 |Area tributary to BMP (s) A= 0.38 acres

8  |Area-weighted runoff factor (estimate using Appendix B.2) C= 0.77 unitless

9 |Calculate Flow Rate = AF x (Cxix A) Q= 0.059 cfs

10* |Design Flow Rate = (Line 9 x 1.5) Q= 0.089 cfs

1) Adjustment factor shall be estimated considering only retention and biofiltration BMPs located upstream of flow-
thru BMPs. That is, if the flow-thru BMP is upstream of the project's retention and biofiltration BMPs then the flow-
thru BMP shall be sized using an adjustment factor of 1.

2) Volume based (e.g., dry extended detention basin) flow-thru treatment control BMPs shall be sized to the volume in
Line 4 and flow based (e.g., vegetated swales) shall be sized to flow rate in Line 9. Sand filter and media filter can be
designed either by volume in Line 4 or flow rate in Line 9.

3) Proprietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the calculated flow rate
in Line 9; certified treatment capacity per unit shall be consistent with third party certifications.

BMP 4a has a Modular Wetland
System that is already installed. The
model is MWS-L-8-12 which has a
treatment flow rate of 0.346 cfs.




5/23/2023

Project Name Merge 56 Onsite Units 1 & 2
BMP ID 4a
Sizing Method for Volume Retention Criteria Worksheet B.5-2
1 [|Area draining to the BMP 16685 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1and B.2) 0.77
3 |85™ percentile 24-hour rainfall depth 0.56 inches
4 |Design capture volume [Line 1x Line 2 x (Line 3/12)] 600 cu. ft.
Volume Retention Requirement
Measured infiltration rate in the DMA
Note:
5 |When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for 0.006 in/hr.
NRCS Type C soils enter 0.30
When in no infiltration condition and the actual measured infiltration rate is unknown
enter 0.0 if there are geotechnical and/or groundwater hazards identified in Appendix C or
6 |Factor of safety 2
7 |Reliable infiltration rate, for biofiltration BMP sizing [Line 5 / Line 6] 0.003 in/hr.
Average annual volume reduction target (Figure B.5-2)
8 When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 35 %
When Line 7 <0.01in/hr. = 3.5%
Fraction of DCV to be retained (Figure B.5-3)
When Line 8 > 8% =
9 [0.0000013 x Line 8% - 0.000057 x Line 8> + 0.0086 x Line 8 - 0.014 0.023
When Line 8 < 8% = 0.023
10 |Target volume retention [Line 9 x Line 4] 14 cu. ft.

Version 1.0 - June 2017



5/23/2023

A Merge 56 Onsite Units 1 & 2
Project Name
4a
BMP ID
Volume Retention for No Infiltration Condition Worksheet B.5-6
1 Area draining to the biofiltration BMP 16685 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.77
3 Effective impervious area draining to the BMP [Line 1 x Line 2] 12847 sq. ft.
4 Required area for Evapotranspiration [Line 3x 0.03] 385 sq. ft.
5 Biofiltration BMP Footprint 96 sq. ft.
Landscape Area (must be identified on DS-3247)
| Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and SD-
F Fact Sheet (sq. ft.) 20597
7 Impervious area draining to the landscape area (sq. ft.) 3463
Impervious to Pervious Area ratio
8 . . 1.28 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area
9 . . . 2309 0 0 0 o]
If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s1to 5] 2309 sq. ft.
11 Provided footprint for evapotranspiration [Line 5 + Line 10] 2405 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 > Line 4? Volume Retention Performance Standard is Met
B Fraction of the performance standard met through the BMP footprint and/or Jandscaping 6.24
3 [Line 11/Line 4] i
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 14 cu. ft.
L Volume retention required from other site design BMPs 7225748479 f
5 [(1-Line 13) x Line 14] ) cu. it
Site Design BMP
Identification Site Design Type Credit
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.).
[sum of Line 16 Credits for Id’s 1 to 5] 0 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 IsLine 16 = Line 15? | Volume Retention Performance Standard is Met

Version 1.0 - June 2017



Area Weighted Runoff Factor (DMA 4b)

Roof 0.9 - -
Concrete of Asphalt 0.9 30,056 27,050
Unit Pavers (Grouted) 0.9 - -
Decomposed Granite 0.3 S =
Cobbles or Crushed Aggregate 0.3 - -
Ammended, Mulched soils or Landscape 0.1 872 87
CompactedSoils (Unpaved Parking 0.3 - -
Natural (A Soil) 0.1 - -
Natural (B Soil) 0.14 - -
Natural (C Soil) 0.23 - -
Natural (D Soil) 0.3 - -
Total 30,928 27,138
Composite C 0.88
Wotrksheet B.2-1 DCV (DMA 4b)
1 8$th percentile 24-hr storm depth from d= 056 linches
Figure B.1-1
2 Area tributary to BMP (s) A= 30,928 |square-feet
Area weighted runoff factor (estimate | . _ .

7 |using Appendix B.1.1 and B.2.1) “= 088 funidess

4 Trees Credit Volume TCV= cubic-feet

5 Rain barrels Credit Volume RCV= cubic-feet

6 Calculate DCV = (3630 x Cx d x DCV= 1266 |cubicfeet

(A/43560)) — TCV - RCV




Worksheet B.6-1: Flow-Thru Design Flows (BMP 4b)

1 |DCV DCV 1266 cubic-feet
2 |DCV retained DCV'euined 0 cubic-feet
3 |DCV biofiltered DCVhbiofiltered 0 cubic-feet
4 |DCV requiring flow-thru (Line 1 — Line 2 — 0.67*Line 3) DCVflow-thru 1266 cubic-feet
5  |Adjustment factor (Line 4 / Line 1)* AF= 1 unitless

6 |Design rainfall intensity i= 0.20 in/hr

7 |Area tributary to BMP (s) A= 0.71 acres

8  |Area-weighted runoff factor (estimate using Appendix B.2) C= 0.88 unitless

9 |Calculate Flow Rate = AF x (Cxix A) Q= 0.125 cfs

10* |Design Flow Rate = (Line 9 x 1.5) Q= 0.187 cfs

1) Adjustment factor shall be estimated considering only retention and biofiltration BMPs located upstream of flow-
thru BMPs. That is, if the flow-thru BMP is upstream of the project's retention and biofiltration BMPs then the flow-
thru BMP shall be sized using an adjustment factor of 1.

2) Volume based (e.g., dry extended detention basin) flow-thru treatment control BMPs shall be sized to the volume in
Line 4 and flow based (e.g., vegetated swales) shall be sized to flow rate in Line 9. Sand filter and media filter can be
designed either by volume in Line 4 or flow rate in Line 9.

3) Proprietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the calculated flow rate
in Line 9; certified treatment capacity per unit shall be consistent with third party certifications.

BMP 4b will utilize a Modular Wetlands
System model MWS-L-4-17 which has
a treatment flow rate of 0.206 cfs.




5/23/2023

TheCityof I Project Name Merge 56 Onsite Units 1 &2
- = BMP ID 4b
Sizing Method for Volume Retention Criteria Worksheet B.5-2
1 |Areadraining to the BMP 30853 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1and B.2) 0.88
3 |85™ percentile 24-hour rainfall depth 0.56 inches
4 |Design capture volume [Line 1 x Line 2 x (Line 3/12)] 1267 cu. ft.
Volume Retention Requirement
Measured infiltration rate in the DMA
Note:
5 |When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for 0.006 in/hr.
NRCS Type C soils enter 0.30
When in no infiltration condition and the actual measured infiltration rate is unknown
enter 0.0 if there are geotechnical and/or groundwater hazards identified in Appendix C
6 |Factor of safety 2
7 |Reliable infiltration rate, for biofiltration BMP sizing [Line 5 / Line 6] 0.003 in/hr.
Average annual volume reduction target (Figure B.5-2)
3 When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 35 o
. ()
When Line 7 < 0.01in/hr. = 3.5%
Fraction of DCV to be retained (Figure B.5-3)
When Line 8 > 8% =
9 [0.0000013 x Line 8% - 0.000057 x Line 8* + 0.0086 x Line 8 - 0.014 0.023
When Line 8 < 8% = 0.023
10 [Target volume retention [Line 9 x Line 4] 29 cu. ft.

Version 1.0 - June 2017



5/23/2023

. Merge 56 Onsite Units 1 & 2
Project Name
4b
BMP ID
Volume Retention for No Infiltration Condition Worksheet B.5-6
1 Area draining to the biofiltration BMP 30928 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.88
3 Effective impervious area draining to the BMP [Line 1 x Line 2] 27217 sq. ft.
4 Required area for Evapotranspiration [Line 3x 0.03] 816 sq. ft.
5 Biofiltration BMP Footprint 68 sq. ft.
Landscape Area (must be identified on DS-3247)
| Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and SD-
F Fact Sheet (sq. ft.) 5730
7 Impervious area draining to the landscape area (sq. ft.) 3734
Impervious to Pervious Area ratio
8 . . 0.65 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area
9 . . . 2489 0 0 0 o]
If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s1to 5] 2489 sq. ft.
1 Provided footprint for evapotranspiration [Line 5 + Line 10] 2557 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 > Line 4? Volume Retention Performance Standard is Met
Fraction of the performance standard met through the BMP footprint and/or Jandscaping
13 . . 3.13
[Line 11/Line 4]
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 29 cu. ft.
L Volume retention required from other site design BMPs - 62.22268237 f
5 [(1-Line 13) x Line 14] ) cu. it
Site Design BMP
Identification Site Design Type Credit
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.).
[sum of Line 16 Credits for Id’s 1to 5] 0 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line 16 = Line 15? | Volume Retention Performance Standard is Met

Version 1.0 - June 2017



Area Weighted Runoff Factor (DMA 12a)

Roof 0.9 - -
Concrete of Asphalt 0.9 47,480 42,732
Unit Pavers (Grouted) 0.9 - -
Decomposed Granite 0.3 S =
Cobbles or Crushed Aggregate 0.3 - -
Ammended, Mulched soils or Landscape 0.1 16,117 1,612
CompactedSoils (Unpaved Parking 0.3 - -
Natural (A Soil) 0.1 - -
Natural (B Soil) 0.14 - -
Natural (C Soil) 0.23 - -
Natural (D Soil) 0.3 - -
Total 63,598 44,344
Composite C 0.70
Worksheet B.2-1 DCV (DMA 12a)
1 8$th percentile 24-hr storm depth from d= 056 linches
Figure B.1-1
2 Area tributary to BMP (s) A= 63,598 |square-feet
Area weighted runoff factor (estimate | ._ .

3 |using Appendix B.1.1 and B2.1) = 070 |unitless

4 Trees Credit Volume TCV= cubic-feet

5 Rain barrels Credit Volume RCV= cubic-feet

6 Calculate DCV = (3630 x Cx d x DCV= 2069 |cubic-feet

(A/43560)) — TCV - RCV




Project Name Merge 56 Onsite Units 1 & 2
BMP ID 12a

1 |Area draining to the BMP 63,598 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.70

3 |85™ percentile 24-hour rainfall depth 0.56 inches
/. |Design capture volume [Line 1 x Line 2 x (Line 3/12)] 2069 cu. ft.

BMP Parameters

5 |Surface ponding [6 inch minimum, 12 inch maximum] 10 inches

6 Media thickness [18 inches minimum], also add mulch layer and washed ASTM 33 18 inches
fine aggregate sand thickness to this line for sizing calculations
Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches .

7 typical) — use 0 inches if the aggregate is not over the entire bottom surface area 12 inches

3 Aggregate storage below underdrain invert (3 inches minimum) — use 0 inches if . inches
the aggregate is not over the entire bottom surface area

9 |Freely drained pore storage of the media 0.2 in/in

10 |Porosity of aggregate storage 0.4 in/in
Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr.

" with no outlet control; if the filtration rate is controlled by the outlet use the - in/hr
outlet controlled rate (includes infiltration into the soil and flow rate through the )
outlet structure) which will be less than 5 in/hr.)

Baseline Calculations

12 |Allowable routing time for sizing 6 hours

13 | Depth filtered during storm [ Line 11 x Line 12] 30 inches
Depth of Detention Storage .

14| . . . . . . . 19.6 inches
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 10)]

15 |Total Depth Treated [Line 13 + Line 14] 49.6 inches

Option 1 — Biofilter 1.5 times the DCV

16 |Required biofiltered volume [1.5 X Line 4] 3104 cu. ft.
17 |Required Footprint [Line 16/ Line 15] x 12 751 sq. ft.
Option 2 - Store 0.75 of remaining DCV in pores and ponding

18 |Required Storage (surface + pores) Volume [0.75 x Line 4] 1552 cu. ft.
19 |Required Footprint [Line 18/ Line 14] x 12 950 sq. ft.
Footprint of the BMP

20 BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint R

sizing factor from Line 11 in Worksheet B.5-4) :

21 |Minimum BMP Footprint [Line 1 x Line 2 x Line 20] 1330 sq. ft.
22 |Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21) 1330 sq. ft.
23 |Provided BMP Footprint 1625 sq. ft.
24, |Is Line 23 > Line 22? Yes, Performance Standard is Met

5/23/2023 Version 1.0 - June 2017



5/23/2023

Project Name Merge 56 Onsite Units 1 & 2
BMP ID 12a
Sizing Method for Volume Retention Criteria Worksheet B.5-2
1 |Areadraining to the BMP 63,598 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1and B.2) 0.70
3 |85™ percentile 24-hour rainfall depth 0.56 inches
4 |Design capture volume [Line 1x Line 2 x (Line 3/12)] 2069 cu. ft.
Volume Retention Requirement
Measured infiltration rate in the DMA
Note:
5 |When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for 0.006 in/hr.
NRCS Type C soils enter 0.30
When in no infiltration condition and the actual measured infiltration rate is unknown
enter 0.0 if there are geotechnical and/or groundwater hazards identified in Appendix C or
6 |Factor of safety 2
7 |Reliable infiltration rate, for biofiltration BMP sizing [Line 5 / Line 6] 0.003 in/hr.
Average annual volume reduction target (Figure B.5-2)
8 When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 35 %
When Line 7 <0.01in/hr. = 3.5%
Fraction of DCV to be retained (Figure B.5-3)
When Line 8 > 8% =
9 [0.0000013 x Line 8% - 0.000057 x Line 8> + 0.0086 x Line 8 - 0.014 0.023
When Line 8 < 8% = 0.023
10 |Target volume retention [Line 9 x Line 4] 48 cu. ft.

Version 1.0 - June 2017



5/23/2023

; Merge 56 Onsite Units 1 & 2
Project Name
12a
BMP ID
Volume Retention for No Infiltration Condition Worksheet B.5-6
1 Area draining to the biofiltration BMP 63,598 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.70
3 Effective impervious area draining to the BMP [Line 1 x Line 2] L4344 sq. ft.
4 Required area for Evapotranspiration [Line 3 x 0.03] 1330 sq. ft.
5 Biofiltration BMP Footprint 1625 sq. ft.
Landscape Area (must be identified on DS-3247)
| Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and
SD-F Fact Sheet (sq. ft.)
7 Impervious area draining to the landscape area (sq. ft.)
Impervious to Pervious Area ratio
8 . . 0.00 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area
9 . . . o [ [ (] 0
If (Line 8 >1.5, Line 6, Line 7/1.5)
10 Sum of Landscape area [sum of Line 9 Id’s1to 5] 0 sq. ft.
1 Provided footprint for evapotranspiration [Line 5 + Line 10] 1625 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 > Line 4? Volume Retention Performance Standard is Met
1 Fraction of the performance standard met through the BMP footprint and/or landscaping 122
3 [Line 11/Line 4] :
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 48 cu. ft.
1 Volume retention required from other site design BMPs -10.47111542 i
5 [(1-Line 13) x Line 14] 47 cu. ft.
Site Design BMP
Identification Site Design Type Credit
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.).
[sum of Line 16 Credits for Id’s 1 to 5] 0 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line 16 = Line 15? | Volume Retention Performance Standard is Met

Version 1.0 - June 2017



Area Weighted Runoff Factor (DMA 12b)

Roof 0.9 - -
Concrete of Asphalt 0.9 106,722 96,050
Unit Pavers (Grouted) 0.9 - -
Decomposed Granite 0.3 S =
Cobbles or Crushed Aggregate 0.3 - -
Ammended, Mulched soils or Landscape 0.1 71,438 7,144
CompactedSoils (Unpaved Parking 0.3 - -
Natural (A Soil) 0.1 - -
Natural (B Soil) 0.14 - -
Natural (C Soil) 0.23 - -
Natural (D Soil) 0.3 - -
Total 178,160 103,194
Composite C 0.58
Worksheet B.2-1 DCV (DMA 12b)
1 8$th percentile 24-hr storm depth from d= 056 linches
Figure B.1-1
2 Area tributary to BMP (s) A= 178,160 [square-feet
Area weighted runoff factor (estimate | ._ .

3 |using Appendix B.1.1 and B2.1) = 0.58  |unitless

4 Trees Credit Volume TCV= cubic-feet

5 Rain barrels Credit Volume RCV= cubic-feet

6 Calculate DCV = (3630 x Cx d x DCV= 4816 |cubic-feet

(A/43560)) — TCV - RCV




Project Name Merge 56 Onsite Units 1 & 2
BMP ID 12b

1 |Area draining to the BMP 178,160 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.58

3 |85™ percentile 24-hour rainfall depth 0.56 inches
/. |Design capture volume [Line 1 x Line 2 x (Line 3/12)] 4816 cu. ft.

BMP Parameters

5 |Surface ponding [6 inch minimum, 12 inch maximum] 10 inches

6 Media thickness [18 inches minimum], also add mulch layer and washed ASTM 33 18 inches
fine aggregate sand thickness to this line for sizing calculations
Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches .

7 typical) — use 0 inches if the aggregate is not over the entire bottom surface area 12 inches

3 Aggregate storage below underdrain invert (3 inches minimum) — use 0 inches if . inches
the aggregate is not over the entire bottom surface area

9 |Freely drained pore storage of the media 0.2 in/in

10 |Porosity of aggregate storage 0.4 in/in
Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr.

" with no outlet control; if the filtration rate is controlled by the outlet use the - in/hr
outlet controlled rate (includes infiltration into the soil and flow rate through the )
outlet structure) which will be less than 5 in/hr.)

Baseline Calculations

12 |Allowable routing time for sizing 6 hours

13 | Depth filtered during storm [ Line 11 x Line 12] 30 inches
Depth of Detention Storage .

14| . . . . . . . 19.6 inches
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 10)]

15 |Total Depth Treated [Line 13 + Line 14] 49.6 inches

Option 1 — Biofilter 1.5 times the DCV

16 |Required biofiltered volume [1.5 X Line 4] 7224 cu. ft.
17 |Required Footprint [Line 16/ Line 15] x 12 1748 sq. ft.
Option 2 - Store 0.75 of remaining DCV in pores and ponding

18 |Required Storage (surface + pores) Volume [0.75 x Line 4] 3612 cu. ft.
19 |Required Footprint [Line 18/ Line 14] x 12 2211 sq. ft.
Footprint of the BMP

20 BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint R

sizing factor from Line 11 in Worksheet B.5-4) :

21 |Minimum BMP Footprint [Line 1 x Line 2 x Line 20] 3006 sq. ft.
22 |Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21) 3096 sq. ft.
23 |Provided BMP Footprint 8097 sq. ft.
24 |Is Line 23 > Line 22? Yes, Performance Standard is Met

5/23/2023 Version 1.0 - June 2017



5/23/2023

Project Name Merge 56 Onsite Units 1 & 2
BMP ID 12b
Sizing Method for Volume Retention Criteria Worksheet B.5-2
1 [|Area draining to the BMP 178,160 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1and B.2) 0.58
3 |85™ percentile 24-hour rainfall depth 0.56 inches
4 |Design capture volume [Line 1x Line 2 x (Line 3/12)] 4816 cu. ft.
Volume Retention Requirement
Measured infiltration rate in the DMA
Note:
5 |When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for 0.006 in/hr.
NRCS Type C soils enter 0.30
When in no infiltration condition and the actual measured infiltration rate is unknown
enter 0.0 if there are geotechnical and/or groundwater hazards identified in Appendix C or
6 |Factor of safety 2
7 |Reliable infiltration rate, for biofiltration BMP sizing [Line 5 / Line 6] 0.003 in/hr.
Average annual volume reduction target (Figure B.5-2)
8 When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 35 %
When Line 7 <0.01in/hr. = 3.5%
Fraction of DCV to be retained (Figure B.5-3)
When Line 8 > 8% =
9 [0.0000013 x Line 8% - 0.000057 x Line 8> + 0.0086 x Line 8 - 0.014 0.023
When Line 8 < 8% = 0.023
10 |Target volume retention [Line 9 x Line 4] 111 cu. ft.

Version 1.0 - June 2017



5/23/2023

; Merge 56 Onsite Units 1 & 2
Project Name
12b
BMP ID
Volume Retention for No Infiltration Condition Worksheet B.5-6
1 Area draining to the biofiltration BMP 178,160 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.58
3 Effective impervious area draining to the BMP [Line 1 x Line 2] 103194 sq. ft.
4 Required area for Evapotranspiration [Line 3 x 0.03] 3096 sq. ft.
5 Biofiltration BMP Footprint 8097 sq. ft.
Landscape Area (must be identified on DS-3247)
| Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and
SD-F Fact Sheet (sq. ft.)
7 Impervious area draining to the landscape area (sq. ft.)
Impervious to Pervious Area ratio
8 . . 0.00 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area
9 K R . 0 0 0 [ (o]
If (Line 8 >1.5, Line 6, Line 7/1.5)
10 Sum of Landscape area [sum of Line 9 Id’s1to 5] 0 sq. ft.
1 Provided footprint for evapotranspiration [Line 5 + Line 10] 8097 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 > Line 4? Volume Retention Performance Standard is Met
1 Fraction of the performance standard met through the BMP footprint and/or landscaping .62
3 [Line 11/Line 4] -
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 111 cu. ft.
1 Volume retention required from other site design BMPs 1794331012 i
> [(1-Line 13) x Line 14] 79-433 cu. ft.
Site Design BMP
Identification Site Design Type Credit
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.).
[sum of Line 16 Credits for Id’s 1 to 5] 0 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line 16 = Line 15? | Volume Retention Performance Standard is Met
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Area Weighted Runoff Factor (DMA 13a)

Roof 0.9 - -
Concrete of Asphalt 0.9 56,628 50,965
Unit Pavers (Grouted) 0.9 - -
Decomposed Granite 0.3 S =
Cobbles or Crushed Aggregate 0.3 - -
Ammended, Mulched soils or Landscape 0.1 10,019 1,002
CompactedSoils (Unpaved Parking 0.3 - -
Natural (A Soil) 0.1 - -
Natural (B Soil) 0.14 - -
Natural (C Soil) 0.23 - -
Natural (D Soil) 0.3 - -
Total 66,647 51,967
Composite C 0.78
Worksheet B.2-1 DCV (DMA 13a)
1 8$th percentile 24-hr storm depth from d= 056 linches
Figure B.1-1
2 Area tributary to BMP (s) A= 66,647 |square-feet
Area weighted runoff factor (estimate | . _ .

3 |using Appendix B.1.1 and B2.1) = 0.78 Junitless

4 Trees Credit Volume TCV= cubic-feet

5 Rain barrels Credit Volume RCV= cubic-feet

6 Calculate DCV = (3630 x Cx d x DCV= 2425 |cubic-feet

(A/43560)) — TCV - RCV




Worksheet B.6-1: Flow-Thru Design Flows (BMP 13a)

1 |DCV DCV 2425 cubic-feet
2 |DCV retained DCV'euined 0 cubic-feet
3 |DCV biofiltered DCVhbiofiltered 0 cubic-feet
4 |DCV requiring flow-thru (Line 1 — Line 2 — 0.67*Line 3) DCVflow-thru 2425 cubic-feet
5  |Adjustment factor (Line 4 / Line 1)* AF= 1 unitless

6 |Design rainfall intensity i= 0.20 in/hr

7 |Area tributary to BMP (s) A= 1.53 acres

8  |Area-weighted runoff factor (estimate using Appendix B.2) C= 0.78 unitless

9 |Calculate Flow Rate = AF x (Cxix A) Q= 0.239 cfs

10* |Design Flow Rate = (Line 9 x 1.5) Q= 0.358 cfs

1) Adjustment factor shall be estimated considering only retention and biofiltration BMPs located upstream of flow-
thru BMPs. That is, if the flow-thru BMP is upstream of the project's retention and biofiltration BMPs then the flow-

thru BMP shall be sized using an adjustment factor of 1.

2) Volume based (e.g., dry extended detention basin) flow-thru treatment control BMPs shall be sized to the volume in
Line 4 and flow based (e.g., vegetated swales) shall be sized to flow rate in Line 9. Sand filter and media filter can be

designed either by volume in Line 4 or flow rate in Line 9.

3) Proprietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the calculated flow rate

in Line 9; certified treatment capacity per unit shall be consistent with third party certifications.

BMP 13A will utilize a Modular Wetlands
System model MWS-L-8-16 which has
a treatment flow rate of 0.462 cfs.




5/23/2023

Project Name Merge 56 Onsite Units 1 & 2
BMP ID 13a
Sizing Method for Volume Retention Criteria Worksheet B.5-2
1 [|Area draining to the BMP 66647 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1and B.2) 0.78
3 |85™ percentile 24-hour rainfall depth 0.56 inches
4 |Design capture volume [Line 1x Line 2 x (Line 3/12)] 2426 cu. ft.
Volume Retention Requirement
Measured infiltration rate in the DMA
Note:
5 |When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for 0.006 in/hr.
NRCS Type C soils enter 0.30
When in no infiltration condition and the actual measured infiltration rate is unknown
enter 0.0 if there are geotechnical and/or groundwater hazards identified in Appendix C or
6 |Factor of safety 2
7 |Reliable infiltration rate, for biofiltration BMP sizing [Line 5 / Line 6] 0.003 in/hr.
Average annual volume reduction target (Figure B.5-2)
8 When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 35 %
When Line 7 <0.01in/hr. = 3.5%
Fraction of DCV to be retained (Figure B.5-3)
When Line 8 > 8% =
9 [0.0000013 x Line 8% - 0.000057 x Line 8> + 0.0086 x Line 8 - 0.014 0.023
When Line 8 < 8% = 0.023
10 |Target volume retention [Line 9 x Line 4] 56 cu. ft.
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5/23/2023

A Merge 56 Onsite Units 1 & 2
Project Name
13a
BMP ID
Volume Retention for No Infiltration Condition Worksheet B.5-6
1 Area draining to the biofiltration BMP 66647 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1and B.2) 0.78
3 Effective impervious area draining to the BMP [Line 1 x Line 2] 51985 sq. ft.
4 Required area for Evapotranspiration [Line 3x 0.03] 1560 sq. ft.
5 Biofiltration BMP Footprint 128 sq. ft.
Landscape Area (must be identified on DS-3247)
| Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and SD-
F Fact Sheet (sq. ft.) o0
7 Impervious area draining to the landscape area (sq. ft.) 56628
Impervious to Pervious Area ratio
8 . . 5.65 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area
9 . . . 10019 0 0 0 0
If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s1to 5] 10019 sq. ft.
11 Provided footprint for evapotranspiration [Line 5 + Line 10] 10147 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 > Line 4? Volume Retention Performance Standard is Met
B Fraction of the performance standard met through the BMP footprint and/or Jandscaping 6.51
3 [Line 11/Line 4] i
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 56 cu. ft.
L Volume retention required from other site design BMPs ~307.4407449 f
> [(1-Line 13) x Line 14] . cu. ft.
Site Design BMP
Identification Site Design Type Credit
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.).
[sum of Line 16 Credits for Id’s 1to 5] 0 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line 16 = Line 15? | Volume Retention Performance Standard is Met
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Area Weighted Runoff Factor (DMA 13b)

Roof 0.9 - -
Concrete of Asphalt 0.9 52,272 47,045
Unit Pavers (Grouted) 0.9 - -
Decomposed Granite 0.3 S =
Cobbles or Crushed Aggregate 0.3 - -
Ammended, Mulched soils or Landscape 0.1 19,166 1,917
CompactedSoils (Unpaved Parking 0.3 - -
Natural (A Soil) 0.1 - -
Natural (B Soil) 0.14 - -
Natural (C Soil) 0.23 - -
Natural (D Soil) 0.3 - -
Total 71,438 48,961
Composite C 0.69
Wotrksheet B.2-1 DCV (DMA 13b)
1 8$th percentile 24-hr storm depth from d= 056 linches
Figure B.1-1
2 Area tributary to BMP (s) A= 71,438 |square-feet
Area weighted runoff factor (estimate | . _ .

7 |using Appendix B.1.1 and B.2.1) = 069 funidess

4 Trees Credit Volume TCV= cubic-feet

5 Rain barrels Credit Volume RCV= cubic-feet

6 Calculate DCV = (3630 x Cx d x DCV= 2985 |cubic-feet

(A/43560)) — TCV - RCV




Worksheet B.6-1: Flow-Thru Design Flows (BMP 13b)

1 |DCV DCV 2285 cubic-feet
2 |DCV retained DCV'euined 0 cubic-feet
3 |DCV biofiltered DCVhbiofiltered 0 cubic-feet
4 |DCV requiring flow-thru (Line 1 — Line 2 — 0.67*Line 3) DCVflow-thru 2285 cubic-feet
5  |Adjustment factor (Line 4 / Line 1)* AF= 1 unitless

6 |Design rainfall intensity i= 0.20 in/hr

7 |Area tributary to BMP (s) A= 1.64 acres

8  |Area-weighted runoff factor (estimate using Appendix B.2) C= 0.69 unitless

9 |Calculate Flow Rate = AF x (Cxix A) Q= 0.226 cfs

10* |Design Flow Rate = (Line 9 x 1.5) Q= 0.339 cfs

1) Adjustment factor shall be estimated considering only retention and biofiltration BMPs located upstream of flow-
thru BMPs. That is, if the flow-thru BMP is upstream of the project's retention and biofiltration BMPs then the flow-
thru BMP shall be sized using an adjustment factor of 1.

2) Volume based (e.g., dry extended detention basin) flow-thru treatment control BMPs shall be sized to the volume in
Line 4 and flow based (e.g., vegetated swales) shall be sized to flow rate in Line 9. Sand filter and media filter can be
designed either by volume in Line 4 or flow rate in Line 9.

3) Proprietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the calculated flow rate
in Line 9; certified treatment capacity per unit shall be consistent with third party certifications.

BMP 13B will utilize a Modular Wetlands
System model MWS-L-8-16 which has
a treatment flow rate of 0.462 cfs.




5/23/2023

Project Name Merge 56 Onsite Units 1 & 2
BMP ID 13B
Sizing Method for Volume Retention Criteria Worksheet B.5-2

1 |Areadraining to the BMP 71438 sq. ft.

2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1and B.2) 0.69

3 |85™ percentile 24-hour rainfall depth 0.56 inches

4 |Design capture volume [Line 1x Line 2 x (Line 3/12)] 2300 cu. ft.

Volume Retention Requirement

Measured infiltration rate in the DMA
Note:

5 |When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for 0.006 in/hr.
NRCS Type C soils enter 0.30
When in no infiltration condition and the actual measured infiltration rate is unknown
enter 0.0 if there are geotechnical and/or groundwater hazards identified in Appendix C or

6 |Factor of safety 2

7 |Reliable infiltration rate, for biofiltration BMP sizing [Line 5 / Line 6] 0.003 in/hr.
Average annual volume reduction target (Figure B.5-2)

8 When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 35 %
When Line 7 <0.01in/hr. = 3.5%
Fraction of DCV to be retained (Figure B.5-3)
When Line 8 > 8% =

9 [0.0000013 x Line 8% - 0.000057 x Line 8> + 0.0086 x Line 8 - 0.014 0.023
When Line 8 < 8% = 0.023

10 |Target volume retention [Line 9 x Line 4] 53 cu. ft.
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5/23/2023

A Merge 56 Onsite Units 1 & 2
Project Name
13B
BMP ID
Volume Retention for No Infiltration Condition Worksheet B.5-6
1 Area draining to the biofiltration BMP 71438 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1and B.2) 0.69
3 Effective impervious area draining to the BMP [Line 1 x Line 2] 49292 sq. ft.
4 Required area for Evapotranspiration [Line 3x 0.03] 1479 sq. ft.
5 Biofiltration BMP Footprint 128 sq. ft.
Landscape Area (must be identified on DS-3247)
| Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and SD- 66
F Fact Sheet (sq. ft.) e
7 Impervious area draining to the landscape area (sq. ft.) 52272
Impervious to Pervious Area ratio
8 . . 2.73 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area
9 . . . 19166 0 0 0 0
If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s1to 5] 19166 sq. ft.
11 Provided footprint for evapotranspiration [Line 5 + Line 10] 19294 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 > Line 4? Volume Retention Performance Standard is Met
Fraction of the performance standard met through the BMP footprint and/or Jandscaping
13 . . 13.05
[Line 11/Line 4]
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 53 cu. ft.
L Volume retention required from other site design BMPs 6375291427 f
5 [(1-Line 13) x Line 14] ) cu. it
Site Design BMP
Identification Site Design Type Credit
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.).
[sum of Line 16 Credits for Id’s 1 to 5] 0 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line 16 = Line 15? | Volume Retention Performance Standard is Met
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Area Weighted Runoff Factor (DMA 13c)

Roof 0.9 -
Concrete of Asphalt 0.9 51,401 46,261
Unit Pavers (Grouted) 0.9 -
Decomposed Granite 0.3 S
Cobbles or Crushed Aggregate 0.3 -
Ammended, Mulched soils or Landscape 0.1 8,712 871
CompactedSoils (Unpaved Parking 0.3 -
Natural (A Soil) 0.1 -
Natural (B Soil) 0.14 -
Natural (C Soil) 0.23 -
Natural (D Soil) 0.3 -
Total 60,113 47,132
Composite C 0.78
Worksheet B.2-1 DCV (DMA 13c)
1 8$th percentile 24-hr storm depth from d= 056 linches
Figure B.1-1
2 Area tributary to BMP (s) A= 60,113 |square-feet
Area weighted runoff factor (estimate | . _ .

3 |using Appendix B.1.1 and B2.1) = 0.78 Junitless

4 Trees Credit Volume TCV= cubic-feet

5 Rain barrels Credit Volume RCV= cubic-feet

6 Calculate DCV = (3630 x Cx d x DCV= 2199 |cubic-feet

(A/43560)) — TCV - RCV




Worksheet B.6-1: Flow-Thru Design Flows (BMP 13c)

1 |DCV DCV 2199 cubic-feet
2 |DCV retained DCV'euined 0 cubic-feet
3 |DCV biofiltered DCVhbiofiltered 0 cubic-feet
4 |DCV requiring flow-thru (Line 1 — Line 2 — 0.67*Line 3) DCVflow-thru 2199 cubic-feet
5  |Adjustment factor (Line 4 / Line 1)* AF= 1 unitless

6 |Design rainfall intensity i= 0.20 in/hr

7 |Area tributary to BMP (s) A= 1.38 acres

8  |Area-weighted runoff factor (estimate using Appendix B.2) C= 0.78 unitless

9 |Calculate Flow Rate = AF x (Cxix A) Q= 0.215 cfs

10* |Design Flow Rate = (Line 9 x 1.5) Q= 0.323 cfs

1) Adjustment factor shall be estimated considering only retention and biofiltration BMPs located upstream of flow-
thru BMPs. That is, if the flow-thru BMP is upstream of the project's retention and biofiltration BMPs then the flow-
thru BMP shall be sized using an adjustment factor of 1.

2) Volume based (e.g., dry extended detention basin) flow-thru treatment control BMPs shall be sized to the volume in
Line 4 and flow based (e.g., vegetated swales) shall be sized to flow rate in Line 9. Sand filter and media filter can be
designed either by volume in Line 4 or flow rate in Line 9.

3) Proprietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the calculated flow rate
in Line 9; certified treatment capacity per unit shall be consistent with third party certifications.

BMP 13c will utilize a Modular Wetlands
System model MWS-L-8-16 which has a
treatment flow rate of 0.462 cfs.



5/23/2023

Project Name Merge 56 Onsite Units 1 & 2
BMP ID 13C
Sizing Method for Volume Retention Criteria Worksheet B.5-2
1 |Area draining to the BMP 60113 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1and B.2) 0.78
3 |85™ percentile 24-hour rainfall depth 0.56 inches
4 |Design capture volume [Line 1x Line 2 x (Line 3/12)] 2188 cu. ft.
Volume Retention Requirement
Measured infiltration rate in the DMA
Note:
5 |When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for 0.006 in/hr.
NRCS Type C soils enter 0.30
When in no infiltration condition and the actual measured infiltration rate is unknown
enter 0.0 if there are geotechnical and/or groundwater hazards identified in Appendix C or
6 |Factor of safety 2
7 |Reliable infiltration rate, for biofiltration BMP sizing [Line 5 / Line 6] 0.003 in/hr.
Average annual volume reduction target (Figure B.5-2)
8 When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 35 %
When Line 7 <0.01in/hr. = 3.5%
Fraction of DCV to be retained (Figure B.5-3)
When Line 8 > 8% =
9 [0.0000013 x Line 8% - 0.000057 x Line 8> + 0.0086 x Line 8 - 0.014 0.023
When Line 8 < 8% = 0.023
10 |Target volume retention [Line 9 x Line 4] 50 cu. ft.

Version 1.0 - June 2017



5/23/2023

A Merge 56 Onsite Units 1 & 2
Project Name
13C
BMP ID
Volume Retention for No Infiltration Condition Worksheet B.5-6
1 Area draining to the biofiltration BMP 60113 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1and B.2) 0.78
3 Effective impervious area draining to the BMP [Line 1 x Line 2] 46888 sq. ft.
4 Required area for Evapotranspiration [Line 3x 0.03] 1407 sq. ft.
5 Biofiltration BMP Footprint 128 sq. ft.
Landscape Area (must be identified on DS-3247)
| Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and SD- .
F Fact Sheet (sq. ft.) 22
7 Impervious area draining to the landscape area (sq. ft.) 51401
Impervious to Pervious Area ratio
8 . . 5.90 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area
9 . . . 8712 0 0 0 o]
If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s1to 5] 8712 sq. ft.
11 Provided footprint for evapotranspiration [Line 5 + Line 10] 8840 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 > Line 4? Volume Retention Performance Standard is Met
B Fraction of the performance standard met through the BMP footprint and/or Jandscaping 6.28
3 [Line 11/Line 4] i
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 50 cu. ft.
L Volume retention required from other site design BMPs 265724467 f
5 [(1-Line 13) x Line 14] ) cu it
Site Design BMP
Identification Site Design Type Credit
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.).
[sum of Line 16 Credits for Id’s 1 to 5] 0 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line 16 = Line 15? | Volume Retention Performance Standard is Met

Version 1.0 - June 2017



Area Weighted Runoff Factor (DMA 14a)

Roof 0.9 - -
Concrete of Asphalt 0.9 40,511 36,460
Unit Pavers (Grouted) 0.9 - -
Decomposed Granite 0.3 S =
Cobbles or Crushed Aggregate 0.3 - -
Ammended, Mulched soils or Landscape 0.1 11,326 1,133
CompactedSoils (Unpaved Parking 0.3 - -
Natural (A Soil) 0.1 - -
Natural (B Soil) 0.14 - -
Natural (C Soil) 0.23 - -
Natural (D Soil) 0.3 - -
Total 51,837 37,593
Composite C 0.73
Worksheet B.2-1 DCV (DMA 14a)
1 8$th percentile 24-hr storm depth from d= 056 linches
Figure B.1-1
2 Area tributary to BMP (s) A= 51,837 |square-feet
Area weighted runoff factor (estimate | . _ .

3 |using Appendix B.1.1 and B2.1) = 0.73  |unitless

4 Trees Credit Volume TCV= cubic-feet

5 Rain barrels Credit Volume RCV= cubic-feet

6 Calculate DCV = (3630 x Cx d x DCV= 1754 |cubic-feet

(A/43560)) — TCV - RCV




Worksheet B.6-1: Flow-Thru Design Flows (BMP 14a)

1 |DCV DCV 1754 cubic-feet
2 |DCV retained DCV'euined 0 cubic-feet
3 |DCV biofiltered DCVhbiofiltered 0 cubic-feet
4 |DCV requiring flow-thru (Line 1 — Line 2 — 0.67*Line 3) DCVflow-thru 1754 cubic-feet
5  |Adjustment factor (Line 4 / Line 1)* AF= 1 unitless

6 |Design rainfall intensity i= 0.20 in/hr

7 |Area tributary to BMP (s) A= 1.19 acres

8  |Area-weighted runoff factor (estimate using Appendix B.2) C= 0.73 unitless

9 |Calculate Flow Rate = AF x (Cxix A) Q= 0.174 cfs

10* |Design Flow Rate = (Line 9 x 1.5) Q= 0.261 cfs

1) Adjustment factor shall be estimated considering only retention and biofiltration BMPs located upstream of flow-
thru BMPs. That is, if the flow-thru BMP is upstream of the project's retention and biofiltration BMPs then the flow-
thru BMP shall be sized using an adjustment factor of 1.

2) Volume based (e.g., dry extended detention basin) flow-thru treatment control BMPs shall be sized to the volume in
Line 4 and flow based (e.g., vegetated swales) shall be sized to flow rate in Line 9. Sand filter and media filter can be
designed either by volume in Line 4 or flow rate in Line 9.

3) Proprietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the calculated flow rate
in Line 9; certified treatment capacity per unit shall be consistent with third party certifications.

BMP 14a will utilize a Modular Wetlands
System model MWS-L-8-12 which has a
treatment flow rate of 0.346 cfs.




5/23/2023

Project Name Merge 56 Onsite Units 1 & 2
BMP ID 14A
Sizing Method for Volume Retention Criteria Worksheet B.5-2
1 |Areadraining to the BMP 51837 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1and B.2) 0.73
3 |85™ percentile 24-hour rainfall depth 0.56 inches
4 |Design capture volume [Line 1x Line 2 x (Line 3/12)] 1766 cu. ft.
Volume Retention Requirement
Measured infiltration rate in the DMA
Note:
5 |When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for 0.006 in/hr.
NRCS Type C soils enter 0.30
When in no infiltration condition and the actual measured infiltration rate is unknown
enter 0.0 if there are geotechnical and/or groundwater hazards identified in Appendix C or
6 |Factor of safety 2
7 |Reliable infiltration rate, for biofiltration BMP sizing [Line 5 / Line 6] 0.003 in/hr.
Average annual volume reduction target (Figure B.5-2)
8 When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 35 %
When Line 7 <0.01in/hr. = 3.5%
Fraction of DCV to be retained (Figure B.5-3)
When Line 8 > 8% =
9 [0.0000013 x Line 8% - 0.000057 x Line 8> + 0.0086 x Line 8 - 0.014 0.023
When Line 8 < 8% = 0.023
10 |Target volume retention [Line 9 x Line 4] 41 cu. ft.
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5/23/2023

A Merge 56 Onsite Units 1 & 2
Project Name
14A
BMP ID
Volume Retention for No Infiltration Condition Worksheet B.5-6
1 Area draining to the biofiltration BMP 51837 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1and B.2) 0.73
3 Effective impervious area draining to the BMP [Line 1 x Line 2] 37841 sq. ft.
4 Required area for Evapotranspiration [Line 3x 0.03] 1135 sq. ft.
5 Biofiltration BMP Footprint 96 sq. ft.
Landscape Area (must be identified on DS-3247)
| Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and SD- 6
F Fact Sheet (sq. ft.) oEp:
7 Impervious area draining to the landscape area (sq. ft.) 40511
Impervious to Pervious Area ratio
8 . . 3.58 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area
9 . . . 11326 0 0 0 o]
If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s1to 5] 11326 sq. ft.
11 Provided footprint for evapotranspiration [Line 5 + Line 10] 11422 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 > Line 4? Volume Retention Performance Standard is Met
B Fraction of the performance standard met through the BMP footprint and/or Jandscaping 10.06
3 [Line 11/Line 4] i
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 41 cu. ft.
L Volume retention required from other site design BMPs -367.9811176 f
5 [(1-Line 13) x Line 14] ) cu. it
Site Design BMP
Identification Site Design Type Credit
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.).
[sum of Line 16 Credits for Id’s 1 to 5] 0 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line 16 = Line 15? | Volume Retention Performance Standard is Met
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SDHM 3.1

PROJECT REPORT




General Model Information

Project Name: Detention sizing - one orifice no notch_REV
Site Name: Merge 56

Site Address: Camino del Sur

City: San Diego

Report Date: 3/20/2023

Gage: POWAY

Data Start: 10/01/1963

Data End: 09/30/2004

Timestep: Hourly

Precip Scale: 1.000

Version Date: 2021/06/28

POC Thresholds
Low Flow Threshold for POC1: 50 Percent of the 2 Year
High Flow Threshold for POC1: 10 Year

Detention sizing - one orifice no notch_REV 3/20/2023 1:36:12 PM Page 2



Landuse Basin Data

Predeveloped Land Use

Basin 1
Bypass:

GroundWater:
Pervious Land Use

D,NatVeg,Flat

D,NatVeg,Moderate

D,NatVeg,Steep
Pervious Total
Impervious Land Use
Impervious Total
Basin Total

Element Flows To:
Surface

No
No
acre
9.31
18.08
9.12
36.51

acre

36.51

Interflow

Detention sizing - one orifice no notch_REV

Groundwater
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Mitigated Land Use

Basin 1
Bypass:

GroundWater:

Pervious Land Use
D,Urban,Flat
D,Urban,Moderate
D,Urban,Steep
Pervious Total

Impervious Land Use
IMPERVIOUS-FLAT

Impervious Total
Basin Total
Element Flows To:

Surface
Storm Capture 1

No
No

acre
2.14

5.15
10.29

acre
26.22

26.22
36.51

Interflow
Storm Capture 1
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Routing Elements
Predeveloped Routing
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Mitigated Routing

Storm Capture 1

Dimensions
Depth:
Length:
Width:

Discharge Structure

Riser Height:
Riser Diameter:

Orifice 1 Diameter:
Element Flows To:

Outlet 1

14 ft.
855 ft.
7 ft.

13 ft.
54 in.

6.5in. Elevation:0 ft.

Outlet 2

SCapture Hydraulic Table

Stage(feet)
0.0000
0.1556
0.3111
0.4667
0.6222
0.7778
0.9333
1.0889
1.2444
1.4000
1.5556
1.7111
1.8667
2.0222
2.1778
2.3333
2.4889
2.6444
2.8000
2.9556
3.1111
3.2667
3.4222
3.5778
3.7333
3.8889
4.0444
4.2000
4.3556
45111
4.6667
4.8222
4.9778
5.1333
5.2889
5.4444
5.6000
5.7556
5.9111

Area(ac.)
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137

Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.000

0.000 : 0.000
0.021 0.452 0.000
0.042 0.639 0.000
0.064 0.783 0.000
0.085 0.904 0.000
0.106 1.011 0.000
0.128 1.107 0.000
0.149 1.196 0.000
0.171 1.279 0.000
0.192 1.356 0.000
0.213 1.430 0.000
0.235 1.499 0.000
0.256 1.566 0.000
0.277 1.630 0.000
0.299 1.692 0.000
0.320 1.751 0.000
0.342 1.808 0.000
0.363 1.864 0.000
0.384 1.918 0.000
0.406 1.971 0.000
0.427 2.022 0.000
0.448 2.072 0.000
0.470 2.121 0.000
0.491 2.168 0.000
0.512 2.215 0.000
0.534 2.261 0.000
0.555 2.305 0.000
0.577 2.349 0.000
0.598 2.392 0.000
0.619 2.435 0.000
0.641 2.476 0.000
0.662 2.517 0.000
0.683 2.558 0.000
0.705 2.597 0.000
0.726 2.636 0.000
0.748 2.675 0.000
0.769 2.713 0.000
0.790 2.750 0.000
0.812 2.787 0.000
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6.0667
6.2222
6.3778
6.5333
6.6889
6.8444
7.0000
7.1556
7.3111
7.4667
7.6222
7.7778
7.9333
8.0889
8.2444
8.4000
8.5556
8.7111
8.8667
9.0222
9.1778
9.3333
9.4889
9.6444
9.8000
9.9556
10.111
10.267
10.422
10.578
10.733
10.889
11.044
11.200
11.356
11.511
11.667
11.822
11.978
12.133
12.289
12.444
12.600
12.756
12.911
13.067
13.222
13.378
13.533
13.689
13.844
14.000
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0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137
0.137

0.833
0.854
0.876
0.897
0.919
0.940
0.961
0.983
1.004
1.025
1.047
1.068
1.090
1.111
1.132
1.154
1.175
1.196
1.218
1.239
1.261
1.282
1.303
1.325
1.346
1.367
1.389
1.410
1.432
1.453
1.474
1.496
1.517
1.538
1.560
1.581
1.603
1.624
1.645
1.667
1.688
1.709
1.731
1.752
1.773
1.795
1.816
1.838
1.859
1.880
1.902
1.923

2.824
2.859
2.895
2.930
2.965
2.999
3.033
3.067
3.100
3.132
3.165
3.197
3.229
3.260
3.292
3.323
3.353
3.383
3.414
3.443
3.473
3.502
3.531
3.560
3.589
3.617
3.645
3.673
3.701
3.728
3.756
3.783
3.810
3.837
3.863
3.890
3.916
3.942
3.968
3.993
4.019
4.044
4.069
4.094
4.119
4.966
9.164
15.23
22.63
30.99
39.97
49.22
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0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1

Total Pervious Area: 36.51
Total Impervious Area: 0
Mitigated Landuse Totals for POC #1
Total Pervious Area: 10.29
Total Impervious Area: 26.22

Flow Frequency Method:  Cunnane

Flow Frequency Return Periods for Predeveloped. POC #1

Return Period Flow(cfs)
2 year 8.137635
5 year 14.330715
10 year 17.08483
25 year 21.214658
Flow Frequency Return Periods for Mitigated. POC #1
Return Period Flow(cfs)
2 year 6.436676
5 year 9.901473
10 year 12.204505
25 year 15.712773
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
4.0688 130 76 58 Pass
4.2003 126 76 60 Pass
4.3318 120 75 62 Pass
4.4632 114 71 62 Pass
4.5947 110 65 59 Pass
4.7262 106 63 59 Pass
4.8577 100 62 62 Pass
4.9891 98 61 62 Pass
5.1206 94 59 62 Pass
5.2521 87 57 65 Pass
5.3836 74 54 72 Pass
5.5150 67 54 80 Pass
5.6465 61 53 86 Pass
5.7780 55 51 92 Pass
5.9095 53 49 92 Pass
6.0409 53 46 86 Pass
6.1724 51 46 90 Pass
6.3039 51 45 88 Pass
6.4354 51 41 80 Pass
6.5668 49 39 79 Pass
6.6983 49 39 79 Pass
6.8298 46 37 80 Pass
6.9613 45 36 80 Pass
7.0927 42 35 83 Pass
7.2242 42 35 83 Pass
7.3557 41 34 82 Pass
7.4872 39 34 87 Pass
7.6186 37 32 86 Pass
7.7501 34 31 91 Pass
7.8816 34 31 91 Pass
8.0131 32 30 93 Pass
8.1445 30 28 93 Pass
8.2760 29 26 89 Pass
8.4075 28 25 89 Pass
8.5390 27 25 92 Pass
8.6704 26 24 92 Pass
8.8019 26 23 88 Pass
8.9334 23 21 91 Pass
9.0649 22 21 95 Pass
9.1963 22 20 90 Pass
9.3278 21 20 95 Pass
9.4593 21 18 85 Pass
9.5908 20 16 80 Pass
9.7222 19 15 78 Pass
9.8537 19 14 73 Pass
9.9852 18 14 77 Pass
10.1167 17 13 76 Pass
10.2481 16 12 75 Pass
10.3796 15 12 80 Pass
10.5111 15 12 80 Pass
10.6426 15 12 80 Pass
10.7740 15 12 80 Pass
10.9055 15 12 80 Pass
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11.0370 15 12 80 Pass

11.1685 14 12 85 Pass
11.2999 14 12 85 Pass
11.4314 13 12 92 Pass
11.5629 13 11 84 Pass
11.6944 13 11 84 Pass
11.8258 13 11 84 Pass
11.9573 13 8 61 Pass
12.0888 13 7 53 Pass
12.2203 13 5 38 Pass
12.3517 12 4 33 Pass
12.4832 12 4 33 Pass
12.6147 12 4 33 Pass
12.7462 11 4 36 Pass
12.8776 10 4 40 Pass
13.0091 10 4 40 Pass
13.1406 10 3 30 Pass
13.2721 10 3 30 Pass
13.4035 10 3 30 Pass
13.5350 10 3 30 Pass
13.6665 10 3 30 Pass
13.7980 10 3 30 Pass
13.9294 9 3 33 Pass
14.0609 9 3 33 Pass
14.1924 9 3 33 Pass
14.3239 9 3 33 Pass
14.4553 9 3 33 Pass
14.5868 9 3 33 Pass
14.7183 7 3 42 Pass
14.8498 6 3 50 Pass
14.9812 6 3 50 Pass
15.1127 5 3 60 Pass
15.2442 5 2 40 Pass
15.3757 5 1 20 Pass
15.5071 5 1 20 Pass
15.6386 5 1 20 Pass
15.7701 5 1 20 Pass
15.9016 5 1 20 Pass
16.0330 5 1 20 Pass
16.1645 5 1 20 Pass
16.2960 5 1 20 Pass
16.4275 4 1 25 Pass
16.5589 4 1 25 Pass
16.6904 4 1 25 Pass
16.8219 4 1 25 Pass
16.9534 4 1 25 Pass
17.0848 4 1 25 Pass
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Water Quality
Drawdown Time Results

Pond: Storm Capture 1
Days

GhrWNEF

Maximum Stage:

Stage(feet)

0.000
0.000
0.000
0.000
0.000

13.00

Detention sizing - one orifice no notch_REV

Percent of Total Run Time

N/A
N/A
N/A
N/A
N/A

Drawdown Time: 00 08:34:10

3/20/2023 1:36:21 PM
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Model Default Modifications

Total of O changes have been made.

PERLND Changes
No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix

Predeveloped Schematic
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Mitigated Schematic
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Predeveloped UCI File
RUN

GLOBAL
WMHWA nodel sinul ation
START 1963 10 01 END
RUN | NTERP OUTPUT LEVEL 3 0
RESUNMVE 0 RUN 1

END GLOBAL

FI LES
<Fil e>
<-I1D>
VDM 26 Det enti on si zing -
MESSU 25 PreDet ention sizing
27 PreDetention sizing
28 PreDet ention sizing
30 POCDet enti on si zi ng

<Un#>

END FI LES

OPN SEQUENCE
I NGRP
PERLND 28
PERLND 29
PERLND 30
CorPY 501
Dl SPLY 1
END | NGRP
END OPN SEQUENCE
Dl SPLY
DI SPLY- | NFOL

| NDELT 00: 60

Bo- H<-ee--eao- Title---cammn---

1 Basin 1
END DI SPLY- | NFOL
END DI SPLY
COoPY
TI MESERI ES
# - # NPT NWN ***
1 1 1
501 1 1
END TI MESERI ES
END COPY
GENER
OPCODE
# # OPCD ***
END OPCODE
PARM
# #
END PARM
END GENER
PERLND
GEN- | NFO

K * k% %

<PLS ><------- Nane- - - - - - - >NBLKS

28 D, Nat Veg, Fl at 1
29 D, Nat Veg, Moder at e 1
30 D, Nat Veg, St eep 1
END GEN- | NFO
*** Section PWATER***

ACTIVITY

one orifice no
one
one
one
one

Unit-systens
User

2004 09 30
UNIT SYSTEM 1

not ch_REV. wdm

not ch_REV. MES
notch_REV. L61
not ch_REV. L62
not ch_REV1. dat

orifice no
orifice no
orifice no
orifice no

MAX 1 2 30

Printer ***
lvetr * % %

* k k

t-series Engl
in out

1 1 1 27 0

1 1 1 27 0

1 1 1 27 0

<PLS S Fhkkkkkkkkkkkk ACtIVG SeCtl ons EE IR R R I R Ok I I O R

# -

28 0 0 1 0 0
29 0 0 1 0 0
30 0 0 1 0 0
END ACTI VI TY

Detention sizing - one orifice no notch_REV

# ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NI TR PHOS TRAC ***

0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

3/20/2023 1:36:28 PM
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>***TRAN PIVL DIGL FIL1T PYR DI& FI L2 YRND
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PRI NT- | NFO

<PLS S khkkkkkkhkhkhkkkkkkkk

# -

PI’I nt_fl ags Rk b ok O Rk Sk b ok b I R

# ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NI TR PHOS TRAC

28 0 0 4 0 0 0 0 0 0 0 0 0
29 0 0 4 0 0 0 0 0 0 0 0 0
30 0 0 4 0 0 0 0 0 0 0 0 0
END PRI NT- | NFO
PWAT- PARML

<PLS > PWATER variable nonthly paranmeter value flags ***

# - # CSNO RTOP UZFG VCS VUZ VNN VIFWVIRC VLE INFC HW ***
28 0 1 1 1 0 0 0 0 1 1 0
29 0 1 1 1 0 0 0 0 1 1 0
30 0 1 1 1 0 0 0 0 1 1 0

END PWAT- PARML
PWAT- PARM2

<PLS > PWATER i nput info: Part 2 * ok *

# - # ***FOREST LZSN I NFI LT LSUR SLSUR KVARY
28 0 3.3 0.03 100 0.05 2.5
29 0 3 0. 025 80 0.1 2.5
30 0 2.7 0.02 75 0. 15 2.5

END PWAT- PARM2
PWAT- PARM3

<PLS > PWATER i nput info: Part 3 i

# -  # ***PETMAX PETM N | NFEXP | NFI LD DEEPFR BASETP
28 0 0 2 2 0 0. 05
29 0 0 2 2 0 0.05
30 0 0 2 2 0 0. 05

END PWAT- PARM3
PWAT- PARVA

<PLS > PWATER i nput info: Part 4

# - # CEPSC UZSN NSUR I NTFW I RC LZETP
28 0 0.6 0.04 1 0.3 0
29 0 0.6 0.04 1 0.3 0
30 0 0.6 0. 04 1 0.3 0

END PWAT- PARMA
MON- LZETPARM

<PLS > PWATER i nput info: Part 3 *Hx

# - # JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
28 0.4 0.4 0.4 0.4 0.6 0.6 0.6 0.6 0.6 0.4 0.4 0.4
29 0.4 0.4 0.4 0.4 0.6 0.6 0.6 0.6 0.6 0.4 0.4 0.4
30 0.4 0.4 0.4 0.4 0.6 0.6 0.6 0.6 0.6 0.4 0.4 0.4

END MON- LZETPARM
MON- | NTERCEP

<PLS > PWATER i nput info: Part 3 i

# - # JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
28 0.1 0.1 0.1 0.1 0.06 0.06 0.06 0.06 0.06 0.1 0.1 0.1
29 0.1 0.1 0.1 0.1 0.06 0.06 0.06 0.06 0.06 0.1 0.1 0.1
30 0.1 0.1 0.1 0.1 0.06 0.06 0.06 0.06 0.06 0.1 0.1 0.1

END MON- | NTERCEP
PWAT- STATE1L
<PLS > *** |nitial conditions at start of sinulation
ran from1990 to end of 1992 (pat 1-11-95) RUN 21 ***

# - # *** CEPS SURS uzs | FW5 LZS AGNS
28 0 0 0.01 0 0.4 0.01
29 0 0 0.01 0 0.4 0.01
30 0 0 0.01 0 0.4 0.01

END PWAT- STATE1
END PERLND
| MPLND
GEN- | NFO
<PLS ><------- Nanme------- > Unit-systens Printer ***
# - # User t-series Engl Metr ***

END GEN- I NFO

Detention sizing - one orifice no notch_REV

in out

* % %

3/20/2023 1:36:28 PM

PIVL PYR

*kkkkkkxk

1 9
1 9
1 9

AGARC
0. 915
0. 915
0.915

AGNETP
0. 05
0. 05
0.05

* % %
* k% %

* k *

* % %
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*** Section | WATER***
ACTI VI TY

<PLS > *Fhkkkkkkkkkkkk ACtIVG SeCtl ons EE IR R R I R Ok I I R

# - # ATMP SNOWIWAT SLD |IWG | QAL *Ex
END ACTI VI TY

PRI NT- | NFO

<|LS > *****xx*x pript-f|lags ******** pIVL PYR

# - # ATMP SNOWIWAT SLD IWG | QAL FARFHA I A KK
END PRI NT- I NFO

| WAT- PARML
<PLS > |WATER vari able nmonthly paraneter value flags ***
# - # CSNO RTOP VRS VNN RTLI *kx
END | WAT- PARML
| WAT- PARM2
<PLS > | WATER i nput info: Part 2 *Hx
# - # *** |SUR SLSUR NSUR RETSC
END | WAT- PARM2
| WAT- PARMB
<PLS > | WATER i nput info: Part 3 * ok *

# -  # ***PETMAX PETM N
END | WAT- PARMVB

| WAT- STATE1
<PLS > *** |nitial conditions at start of sinulation
# - # *** RETS SURS
END | WAT- STATE1
END | MPLND
SCHEMATI C
<- Sour ce- > <--Area--> <-Target -> MBLK  ***
<Nane> # <-factor-> <Nane> # Tbl # * ok k
Basin 1***
PERLND 28 9.31 COPY 501 12
PERLND 28 9.31 COoPY 501 13
PERLND 29 18. 08 COPY 501 12
PERLND 29 18. 08 COPY 501 13
PERLND 30 9.12 COoPY 501 12
PERLND 30 9.12 COPY 501 13

******Routi ng******
END SCHENMATI C

NETWORK

<-Vol une-> <- @& p> <-Menber-><--Milt-->Tran <-Target vols> <-Gp> <- Menber->
<Name> # <Name> # #<-factor->strg <Name> # # <Nanme> # #
COPY 501 QUTPUT MEAN 1 1 12.1 DISPLY 1 I NPUT TI MSER 1

<-Vol une-> <- @& p> <-Menber-><--Milt-->Tran <-Target vols> <-Gp> <- Menber->

<Name> # <Name> # #<-factor->strg <Name> # # <Nanme> # #
END NETWORK
RCHRES
CEN- | NFO
RCHRES Nare Nexits Unit Systens Printer
#o- B< e ><---> User T-series Engl Metr LKFG
in out

END GEN- | NFO
*** Section RCHRES***

ACTIMITY

<PLS > khkkkkkkkkkkkx ACtIVE Sectl ons EE R R I R I R I R

# - # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***

Detention sizing - one orifice no notch_REV 3/20/2023 1:36:28 PM
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END ACTI VI TY

PRI NT- 1 NFO

<PLS > kkkkkikhkhkkhkkhkkkhkhkkikhk*k Prl nt_fl ags R I I I Sk b b b S S I S O PI VL PYR

# - # HYDR ADCA CONS HEAT SED GQL OXRX NUTR PLNK PHCB PIVL PYR ******kx*
END PRI NT- I NFO

HYDR- PARML
RCHRES Flags for each HYDR Section * ok *
# - # VC AL A2 A3 ODFVFG for each *** ODGIFG for each FUNCT for each
FG FG FG FG possible exit *** possible exit possible exit
* * * * * * * * * * * * * * * % %
END HYDR- PARML
HYDR- PARM2
# - # FTABNO LEN DELTH STCOR KS DB50 *Rx
<o ><om oo ><om oo ><om oo ><om oo ><om oo ><om oo > *kk
END HYDR- PARM?
HYDR- I NI T
RCHRES Initial conditions for each HYDR section i
# - H# VOL Initial value of COLI ND Initial value of OUTDGT
*** ac-ft for each possible exit for each possible exit
<o ><om oo > S T e T T I e e T e T
END HYDR-INI' T
END RCHRES
SPEC- ACTI ONS
END SPEC- ACTI ONS
FTABLES

END FTABLES

EXT SOURCES
<-Vol une-> <Menber > SsysSgap<--Milt-->Tran <-Target vol s> <-G p> <-Menber-> ***

<Name> # <Name> # tem strg<-factor->strg <Name> # # <Name> # # ***
VDM 2 PREC ENGL 1 PERLND 1 999 EXTNL PREC
VDM 2 PREC ENGL 1 IMPLND 1 999 EXTNL PREC
VDM 1 EVAP ENGL 1 PERLND 1 999 EXTNL PETI NP
VDM 1 EVAP ENGL 1 | MPLND 1 999 EXTNL PETI NP
END EXT SOURCES
EXT TARCETS
<-Vol une-> <- G p> <-Menber-><--Milt-->Tran <-Vol une-> <Menber> Tsys Tgap And ***
<Name> # <Nanme> # #<-factor->strg <Name> # <Nanme> temstrg strg***
COPY 501 QUTPUT MEAN 1 1 12.1 VDM 501 FLOW ENGL REPL
END EXT TARGETS
MASS- LI NK
<Vol ume> <-Gp> <-Menber-><--Milt--> <Tar get > <-G p> <-Menber->***
<Name> <Name> # #<-factor-> <Name> <Name> # #***
MASS- LI NK 12
PERLND PWATER SURO 0. 083333 COPY I NPUT MEAN
END MASS-LINK 12
MASS- LI NK 13
PERLND PWATER | FWD 0. 083333 corY | NPUT MEAN

END MASS-LINK 13

END MASS- LI NK
END RUN
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Mitigated UCI File

RUN
GLOBAL
WAHMA nodel sinul ation
START 1963 10 01 END 2004 09 30
RUN | NTERP OUTPUT LEVEL 3 0
RESUME 0 RUN 1 UNI T SYSTEM 1
END GLOBAL
FI LES
<File> <Un#> S File Name-------------mmmmm e Sk ok *
<- I D_ > * k% %
VDM 26 Detention sizing - one orifice no notch_ REV.wdm
MESSU 25 M tDetention sizing - one orifice no notch_REV. MES
27 M tDetention sizing - one orifice no notch_REV.L61
28 M tDetention sizing - one orifice no notch_REV.L62
30 POCDet ention sizing - one orifice no notch REV1. dat
END FI LES
OPN SEQUENCE
| NGRP | NDELT 00: 60
PERLND 46
PERLND 47
PERLND 48
| MPLND 1
RCHRES 1
CoPY 1
coPY 501
DI SPLY 1
END | NGRP
END OPN SEQUENCE
DI SPLY
DI SPLY- | NFOL
# - <o Title----------- >***TRAN PIVL DIGL FIL1 PYR DI& FIL2 YRND
1 Storm Capture 1 MAX 1 2 30 9
END DI SPLY- | NFOL
END DI SPLY
CoPY
TI MESERI ES
# - # NPT NWN ***
1 1 1
501 1 1
END TI MESERI ES
END COPY
GENER
OPCODE
# # OPCD ***
END OPCCODE
PARM
# # K * % %
END PARM
END GENER
PERLND
GEN- | NFO
<PLS ><------- Nanme------- >NBLKS  Unit-systens Printer ***
# - # User t-series Engl Metr ***
in out i
46 D, Ur ban, Fl at 1 1 1 1 27 0
47 D, Ur ban, Moder at e 1 1 1 1 27 0
48 D, Ur ban, St eep 1 1 1 1 27 0
END GEN- | NFO
*** Section PWATER***
ACTIVITY
<PLS > kkkkkkhkkkkhkkk*k ACtIVG SeCtI ons R R I b I S b b b b b b b S S R I
# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NI TR PHOS TRAC ***
46 0 0 1 0 0 0 0 0 0 0 0 0
47 0 0 1 0 0 0 0 0 0 0 0 0
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48 0 0 1 0
END ACTI VI TY
PRI NT- | NFO

<PLS S khkkkkkkhkhkhkkkkkkkk

# -

46 0 0 4 0
47 0 0 4 0
48 0 0 4 0

END PRI NT- I NFO

0 0 0 0
0 0 0 0
0 0 0 0

0
0
0

PI’I nt_fl ags Rk b ok O Rk Sk b ok b I R

# ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NI TR PHOS TRAC

0 0 0
0 0 0
0 0 0

PWAT- PARML

<PLS > PWATER variable nonthly paranmeter value flags ***

# - # CSNO RTOP UZFG VCS VUZ VNN VIFWVIRC VLE INFC HW ***
46 0 1 1 1 0 0 0 0 1 1 0
47 0 1 1 1 0 0 0 0 1 1 0
48 0 1 1 1 0 0 0 0 1 1 0

END PWAT- PARML
PWAT- PARM2

<PLS > PWATER i nput info: Part 2 * ok *

# - # ***FOREST LZSN I NFI LT LSUR SLSUR KVARY
46 0 3.8 0.03 50 0.05 2.5
47 0 3.5 0. 025 50 0.1 2.5
48 0 3.2 0.02 50 0. 15 2.5

END PWAT- PARM2
PWAT- PARM3

<PLS > PWATER i nput info: Part 3 i

# - # ***PETMAX PETM N | NFEXP | NFI LD DEEPFR BASETP
46 0 0 2 2 0 0. 05
47 0 0 2 2 0 0.05
48 0 0 2 2 0 0. 05

END PWAT- PARM3
PWAT- PARVA

<PLS > PWATER i nput info: Part 4

# - # CEPSC UZSN NSUR I NTFW I RC LZETP
46 0 0.6 0.03 1 0.3 0
47 0 0.6 0.03 1 0.3 0
48 0 0.6 0.03 1 0.3 0

END PWAT- PARMA
MON- LZETPARM

<PLS > PWATER i nput info: Part 3 *Hx

# - # JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
46 0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 0.6 0.6 0.6
47 0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 0.6 0.6 0.6
48 0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 0.6 0.6 0.6

END MON- LZETPARM
MON- | NTERCEP

<PLS > PWATER i nput info: Part 3 i

# - # JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
46 0.2 0.1 0.2 0.1 0.1 0.2 0.1 0.1 0.2 0.1 0.1 0.1
47 0.2 0.1 0.2 0.1 0.1 0.2 0.1 0.1 0.2 0.1 0.1 0.1
48 0.1 0.1 0.2 0.1 0.1 0.2 0.1 0.1 0.2 0.1 0.1 0.1

END MON- | NTERCEP
PWAT- STATE1L
<PLS > *** |nitial conditions at start of sinulation
ran from1990 to end of 1992 (pat 1-11-95) RUN 21 ***

# - # *** CEPS SURS uzs | FW5 LZS AGNS
46 0 0 0. 15 0 1 0. 05
47 0 0 0.15 0 1 0.05
48 0 0 0.15 0 1 0. 05

END PWAT- STATE1
END PERLND
| MPLND
GEN- | NFO
<PLS ><------- Nanme------- > Unit-systens Printer ***

Detention sizing - one orifice no notch_REV
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PIVL PYR

*kkkkkkxk

1
1
1

9
9
9

AGARC
0. 915
0. 915
0.915

AGNETP

* % %
* k% %

* k *

* % %

0. 05
0. 05
0.05

GWS
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# - # User t-series Engl Metr ***
in out i
1 | MPERVI QUS- FLAT 1 1 1 27 0
END GEN- | NFO
*** Section | WATER***

ACTIMI TY
<PLS S kxkkkkkkhkhkkkkk ACtlve SeCtI ons Rk b ok O Rk Sk b ok b I R
# - # ATMP SNOWIWAT SLD |WG | QAL ol
1 0 0 1 0 0 0

END ACTI VI TY

PRI NT- | NFO
<ILS > ***x*x**x print-flags ******** PIVL PYR
# - # ATMP SNOWIWAT SLD |WG | QAL FHRFHA KA KK
1 0 0 4 0 0 0 1 9
END PRI NT- I NFO

| WAT- PARML
<PLS > |WATER vari able nonthly paraneter value flags ***
# - # CSNO RTOP VRS VNN RTLI *kx
1 0 0 0 0 1
END | WAT- PARML
| WAT- PARM2
<PLS > | WATER i nput info: Part 2 i
# - # *** LSUR SLSUR NSUR RETSC
1 100 0. 05 0.011 0.1
END | WAT- PARM2
| WAT- PARM3
<PLS > | WATER i nput info: Part 3 i
# - # ***PETMAX PETM N
1 0 0
END | WAT- PARMB
| WAT- STATE1
<PLS > *** |nitial conditions at start of simnulation
# - # *** RETS SURS
1 0 0
END | WAT- STATE1
END | MPLND
SCHEMATI C
<- Sour ce-> <--Area--> <-Target-> MBLK  ***
<Name> # <-factor-> <Name> # Tbl # i
Basin 1***
PERLND 46 2.14 RCHRES 1 2
PERLND 46 2.14 RCHRES 1 3
PERLND 47 3 RCHRES 1 2
PERLND 47 3 RCHRES 1 3
PERLND 48 5.15 RCHRES 1 2
PERLND 48 5.15 RCHRES 1 3
IMPLND 1 26. 22 RCHRES 1 5
******Routing******
PERLND 46 2.14 COPY 1 12
PERLND 47 3 CcorPY 1 12
PERLND 48 5.15 corY 1 12
I MPLND 1 26. 22 COPY 1 15
PERLND 46 2.14 CcorPY 1 13
PERLND 47 3 corY 1 13
PERLND 48 5.15 COPY 1 13
RCHRES 1 1 CoPY 501 16
END SCHEMATI C
NETWORK
<-Vol une-> <- @ p> <-Menber-><--Milt-->Tran <-Target vol s> <-G p> <-Menber-> ***
<Name> # <Nanme> # #<-factor->strg <Name> # # <Nanme> # # ***
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COPY 501 QUTPUT MEAN 11 12.1 D SPLY 1 I NPUT Tl MSER 1

<-Vol ume-> <-G p> <-Menber-><--Milt-->Tran <-Target vols> <-G p> <-Menber-> ***

<Nane> # <Nanme> # #<-factor->strg <Name> # # <Nanme> # # ***
END NETWORK
RCHRES
CEN- | NFO
RCHRES Nare Nexits Unit Systens Printer i
#o- B< e ><---> User T-series Engl Metr LKFG * ok *
in out e
1 Storm Capture 1-003 1 1 1 1 28 0 1

END GEN- | NFO
*** Section RCHRES***

ACTIVITY
<PLS > *kkkkkhkkhkkhkkhkkkkk*k ACtIVe SeCtl ons R S S I Sk kb b S S I S I O R I I I O
# - # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
1 1 0 0 0 0 0 0 0 0 0

END ACTI VI TY

PRI NT- 1 NFO
<PLS > kkkkkikhkhkkhkkhkkkhkhkkikhk*k Prl nt_flags R I I I Sk b b b S S I S O PI VL PYR
# - # HYDR ADCA CONS HEAT SED GQL OXRX NUTR PLNK PHCB PIVL PYR ******%x*
1 4 0 0 0 0 0 0 0 0 0 1 9

END PRI NT- I NFO

HYDR- PARML
RCHRES Flags for each HYDR Section *ok
# - # VC AL A2 A3 ODFVFG for each *** ODGIFG for each FUNCT for each
FG FG FG FG possible exit *** possible exit possi ble exit
* * * * * * * * * * * * * * * % %
1 0 1 0 O 4 0 0 0 O 0 0 0 0 O 2 2 2 2 2
END HYDR- PARML
HYDR- PARM?
# - # FTABNO LEN DELTH STCOR KS DB50 *oxk
<------ S<o oo S<o oo S<o oo S<o oo S<o oo S<o oo > *kk
1 1 0.16 0.0 0.0 0.5 0.0
END HYDR- PARM?
HYDR- I NI T
RCHRES Initial conditions for each HYDR section *okx
# - H# VOL Initial value of COLI ND Initial value of OUTDGT
*** ac-ft for each possible exit for each possible exit
R S > S T T T e A I S i i S o~
1 0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
END HYDR-INI'T
END RCHRES
SPEC- ACTI ONS
END SPEC- ACTI ONS
FTABLES
FTABLE 1
92 4
Dept h Area Volume CQutflowl Velocity Travel Time***
(ft) (acres) (acre-ft) (cfs) (ft/sec) (M nutes)***
0. 000000 0.137397 0.000000 0.000000
0. 155556 0.137397 0.022392 0.452198
0.311111 0.137397 0.043969 0.639504
0. 466667 0.137397 0.065342 0.783229
0. 622222 0.137397 0.086715 0.904395
0.777778 0.137397 0.108088 1.011144
0.933333 0.137397 0.129461 1.107653
1.088889 0.137397 0.150833 1.196402
1.244444 0.137397 0.172206 1.279008
1.400000 0.137397 0.193579 1.356593
1.555556 0.137397 0.214952 1.429974
1.711111 0.137397 0.236325 1.499770
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1. 866667 0.137397 0.257697 1.566458
2.022222 0.137397 0.279070 1.630421
2.177778 0.137397 0.300443 1.691968
2.333333 0.137397 0.321816 1.751354
2.488889 0.137397 0.343189 1.808790
2.644444 0.137397 0.364562 1.864458
2.800000 0.137397 0.385934 1.918512
2.955556 0.137397 0.407307 1.971083
3.111111 0.137397 0.428680 2.022289
3.266667 0.137397 0.450053 2.072229
3.422222 0.137397 0.471426 2.120994
3.577778 0.137397 0.492798 2.168663
3.733333 0.137397 0.514171 2.215306
3.888889 0.137397 0.535544 2.260988
4.044444 0.137397 0.556917 2.305764
4.200000 0.137397 0.578290 2.349687
4.355556 0.137397 0.599663 2.392804
4.511111 0.137397 0.621035 2.435158
4.666667 0.137397 0.642408 2.476788
4.822222 0.137397 0.663781 2.517729
4.977778 0.137397 0.685154 2.558016
5.133333 0.137397 0.706527 2.597677
5.288889 0.137397 0.727899 2.636742
5.444444 0.137397 0.749272 2.675237
5.600000 0.137397 0.770645 2.713185
5.755556 0.137397 0.792018 2.750610
5.911111 0.137397 0.813391 2.787533
6. 066667 0.137397 0.834764 2.823973
6.222222 0.137397 0.856136 2.859948
6.377778 0.137397 0.877509 2.895477
6.533333 0.137397 0.898882 2.930575
6.688889 0.137397 0.920255 2.965258
6.844444 0.137397 0.941628 2.999539
7.000000 0.137397 0.963000 3.033433
7.155556 0.137397 0.984373 3.066953
7.311111 0.137397 1.005746 3.100110
7.466667 0.137397 1.027119 3.132916
7.622222 0.137397 1.048492 3.165383
7.777778 0.137397 1.069865 3.197519
7.933333 0.137397 1.091237 3.229336
8.088889 0.137397 1.112610 3.260843
8.244444 0.137397 1.133983 3.292048
8.400000 0.137397 1.155356 3.322960
8. 555556 0.137397 1.176729 3.353587
8.711111 0.137397 1.198101 3.383937
8.866667 0.137397 1.219474 3.414017
9.022222 0.137397 1.240847 3.443834
9.177778 0.137397 1.262220 3.473395
9.333333 0.137397 1.283593 3.502707
9.488889 0.137397 1.304966 3.531776
9. 644444 0.137397 1.326338 3.560607
9. 800000 0.137397 1.347711 3.589207
9. 955556 0.137397 1.369084 3.617580
10. 11111 0.137397 1.390457 3.645733
10. 26667 0.137397 1.411830 3.673670
10. 42222 0.137397 1.433202 3.701396
10. 57778 0.137397 1.454575 3.728916
10. 73333 0.137397 1.475948 3.756235
10. 88889 0.137397 1.497321 3.783356
11. 04444 0.137397 1.518694 3.810284
11.20000 O0.137397 1.540067 3.837023
11. 35556 0.137397 1.561439 3.863578
11.51111 0.137397 1.582812 3.889950
11. 66667 0.137397 1.604185 3.916146
11. 82222 0.137397 1.625558 3.942167
11.97778 0.137397 1.646931 3.968017
12.13333 0.137397 1.668303 3.993701
12.28889 0.137397 1.689676 4.019220
12. 44444 0.137397 1.711049 4.044578
12. 60000 0.137397 1.732422 4.069778
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12. 75556 0.137397 1.753795 4.094823
12.91111 0.137397 1.775168 4.119716
13. 06667 0.137397 1.796540 4.966547
13. 22222 0.137397 1.817913 9.164891
13.37778 0.137397 1.839286 15.23789
13.53333 0.137397 1.860659 22.63682
13.68889 0.137397 1.882032 30.99608
13. 84444 0.137397 1.903404 39.97470
14. 00000 0.137397 1.924777 49.22395
14.15556 0.137397 1.946150 58.38768

END FTABLE 1
END FTABLES

EXT SOURCES

<-Vol une- > <Menber > SsysSgap<--Milt-->Tran <-Target vol s>
<Name> # <Name> # tem strg<-factor->strg <Name> # #
WDM 2 PREC ENGL 1 PERLND 1 999
VDM 2 PREC ENGL 1 | MPLND 1 999
VDM 1 EVAP ENGL 1 PERLND 1 999
WDM 1 EVAP ENGL 1 | MPLND 1 999
VDM 22 I RRG ENGL 0.7 SAME PERLND 46
VDM 22 I RRG ENGL 0.7 SAMVE PERLND 47
WDM 22 I RRG ENGL 0.7 SAME PERLND 48

END EXT SOURCES

EXT TARCETS

<- Vol une-> <- G p>
<Name> #

RCHRES 1 HYDR
RCHRES 1 HYDR
CcorPY 1 QUTPUT
COPY 501 QUTPUT
END EXT TARGETS

MASS- LI NK
<Vol unme> <-G p>
<Nane>
MASS- LI NK
PERLND PWATER
END MASS- LI NK

MASS- LI NK
PERLND PWATER
END MASS- LI NK

MASS- LI NK
I MPLND | WATER
END MASS- LI NK

MASS- LI NK
PERLND PWATER
END MASS- LI NK

MASS- LI NK
PERLND PWATER
END MASS- LI NK

MASS- LI NK
I MPLND | WATER
END MASS- LI NK

MASS- LI NK

RCHRES ROFLOW

END MASS- LI NK

END MASS- LI NK
END RUN
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<- Menber-><--Mil t-->Tran
<Name> # #i<-factor->strg
RO 11 1
STAGE 11 1
MEAN 11 12.1
MEAN 11 12.1

<- Menber-><--Mul t-->

<Nanme> # #<-factor->
2

SURO 0. 083333

| FWD 0. 083333

SURO 0. 083333

SURO 0. 083333

13
| FWD 0. 083333
13

15
SURO 0. 083333
15
16

16

<- Vol une- >
<Name> #
WM 1000
WM 1001
\DM 701
V\DM 801

<Tar get >
<Nane>

RCHRES

RCHRES

RCHRES

COoPY

CorPY

CorPY

COoPY
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<-aQp

EXTNL
EXTNL
EXTNL

EXTNL
EXTNL
EXTNL

> <- Menber-> ***
<Name> # # ***

PREC
PREC
PETI NP
PETI NP
SURLI
SURLI
SURLI

<Menber > Tsys Tgap And ***

<Nane>
FLOW
STAG
FLOW
FLOW

temstrg strg***

REPL

<-G p> <-Menber->***
<Name> # #***

I NFLOW | VOL

I NFLOW | VOL

I NFLOW | VOL

I NPUT

I NPUT

I NPUT

I NPUT

MEAN

MVEAN

MEAN

MEAN
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Predeveloped HSPF Message File
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Mitigated HSPF Message File
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Disclaimer

Legal Notice

This program and accompanying documentation are provided 'as-is' without warranty of any kind. The
entire risk regarding the performance and results of this program is assumed by End User. Clear
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either
expressed or implied, including but not limited to implied warranties of program and accompanying
documentation. In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever
(including without limitation to damages for loss of business profits, loss of business information,
business interruption, and the like) arising out of the use of, or inability to use this program even

if Clear Creek Solutions Inc. or their authorized representatives have been advised of the
possibility of such damages. Software Copyright © by : Clear Creek Solutions, Inc. 2005-2023; All
Rights Reserved.

Clear Creek Solutions, Inc.
6200 Capitol Blvd. Ste F
Olympia, WA. 98501

Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com
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www.clearcreeksolutions.com

Septémber 30,2021

San Diego Developmental
Services'Department

101,Ash St,'San Diego, CA 92101
ATTN: STORMWATER

SUBJECT: MERGE 56 UNIT 1 & 2 CONSTRUCTION CHANGE “B”, PTS 697235 & PTS 697236
ADDENDUM LETTER TO STORM WATER QUALITY MANAGEMENT PLAN

The letter is to address the proposed changes in the Merge 56 Unit 1 Construction Change “B”, PTS
697235 (Construction Change to PTS 596359 / 679136) Water Quality assessment, and in the Merge 56
Unit 2 Construction Change “B”, PTS 697236 (Construction Change to PTS 599995 / 679132) Water
Quality assessment.

Note: Please refer to the attached DMA exhibits for the Drainage Management Areas mentioned
below.

PROPOSED PROJECT DESCRIPTION

This application proposes enacting changes to site grading and design across both Merge 56
Unit 1 and Merge 56 Unit 2 (for greater detail on these changes, please see respective PTS
submittal.) These changes include but are not limited to: revising grading and storm drain
design in the shared north-east corner of the Merge 56 site to account for housing design on
site, taking the previously approved combined DMA 14 and splitting it into DMA 14a and DMA
14b (one for Unit 1 and one for Unit 2), and implementing a new Modular Wetlands System
BMP (14b) to service the new Unit 2 specific DMA.

Previously Approved Conditions: Drainage from Lot 6 of Unit 1 and Lot 88 and 89 of Unit
2 was previously considered as one DMA (DMA 14) and was jointly managed by a BMP
Biofiltration basin (BMP 14).

Proposed Conditions: The proposed construction change has been designed to maintain
overall drainage patterns of the previously approved Exhibit A, but with consideration
given to each Unit of Merge independently. The area in question is now subdivided into
2 DMAs (14a and 14b). DMA 14b will be treated by a newly proposed 8’ x 16" Modular
Wetlands Systems, while DMA 14a will be treated by the previously approved
biofiltration basin BMP 14 (now BMP 14a). The configuration of BMP 14a will not be
resized for this Construction Change, providing oversized service to the new area of
DMA 14a.

PROJECT WATER QUALITY AND HYDROMODIFICATION

Proposed Construction Change: Site drainage has been modified to incorporate a

9968 Hibert Street 2™ Floor, San Diego CA 92131 « T 858.751.0633 « www.latitude33.com



proposed design on the Unit\2 portion of the site, now under DMA 14b, which will
instead.treat runoff through a BioClean Modular Wetland System (MWS) unit rather
than'the prior-BMP 14. The previously approved BMP 14 has been rebranded as 14a
with no direct changes‘to sizing, so this will more than cover the remaining area of DMA
14 on‘the Unit 1side, now DMA 14a. With these proposed measures in place, runoff
generated from the site will not result in any unmitigated drainage or storm water
quality impacts on the existing downstream conditions as both treatment measures are
oversized for the portioned DMA areas they are servicing.

Note: Updated pollutant control sizing calculations and updated DMA and HMP exhibits
have been provided in this addendum study.

If you have any questions or need any further information please feel free to call me on my direct line
(858-875-1718) or email me at Justin.Giles@I|atitude33.com.

Sincerely,

Justin R. Giles, PE C83540
Project Manager
Latitude 33 Planning and Engineering



ONSITE MERGE 56 UNITS 1 & 2 ADDENDUM CC 'B'
PTS 697235 & 697236

NOVEMBER 2021



Engineer of Record's Signature

06-30-2023
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Merge 56 Units 1n& 2

14a
40553-4

Matthew J. Semic | RCE 71075 | 858.751.1704
Latitude 33 Planning & Engineering -

9968 Hibert Street, 2nd Floor

San Diego, CA 92143

SeaBreeze Communities, or designated
Property/Homeowner's Association

SeaBreeze Communities, or designated
Property/Homeowner's Association

SeaBreeze Communities, or designated
Property/Homeowner's Association Dues



Merge 56 Units 1n& 2

143
40553-4

BMP.14a is a hiofiltration basin that was sized utilizing worksheet B.5-1 (see calculation
worksheets.in Attachment 1e). The required minimum treatment area for BMP 14 from
worksheet B.5-1 is 466 sqft. The proposed BMP14a has a treatment area of 1150 sqft.
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Merge 56 Units 1n& 2

14b

40553-4

Matthew J. Semic | RCE 71075 | 858.751.1704
Latitude 33 Planning & Engineering -

9968 Hibert Street, 2nd Floor

San Diego, CA 92143

SeaBreeze Communities, or designated
Property/Homeowner's Association

SeaBreeze Communities, or designated
Property/Homeowner's Association

SeaBreeze Communities, or designated
Property/Homeowner's Association Dues



Merge 56 Units 1n& 2

14b
40553-4

BMP 14b (8'x12' Modular Wetlands System) was sized utilizing worksheet
B:6-1 (seecalculation worksheets in Attachment 1E). The required minimum
treatment flow rate for BMP 14b from worksheet B.6-1 is 0.306 cfs. The
proposed BMP 14b has a treatment flowrate of 0.346 cfs.
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.CAMINO DEL SUR

S PUBLIC EMP NOTE”

y ‘% 5

CEET 2 FOR >
INFORMATION ON UNIT 2
FIGURATIONS

/
o fss mauc e o, /
Z 7

BIOFILTRATION BASIN NOTES

EXISTING SITE INFORMATION

HYDROLOGIE SO GROUP: SOL CLASS TYPE D

DMA AREA TABLE

\CEQUUDWATER: GROUNOWATER, NOT ENCOUNTERED WITHI 20 FEET IV
'BORINGS PER REPORT BT SOUTHEEN GALFORNA SOL & TESTNG. ING.
ENTTLED “GEOTECHNICAL INVESTIGATIGN, RHODES PROPERTY SAN DGO,
A DATED LY 1995 GROUNDWATER DEPTH IS ASSUMED TD BE GREATER.
THAN 20 FEET.

"EHISTING NATURAL HYDROLOGIC FEATURES: THE EXISTNG HYDRALOGICAL
FEATURES ON SITE 1S AN EXISTING CREEK WITHW DEER CANYN,

CRIICAL OARSY SFOMENT YLD ARFAS. CRITGAL COARSE SEDIMENT MELD
AREAS (CCSYAS) EASTS ONSITE NEAREST THE CORAER OF TDRREY SANTA
FE FOAD AND CAMN DEL SUR. PER THE CCSYAS AVALISIS, ENTITLED
“TECHMCAL MEWORANDUM: OOARSE SEDIENT ANALISIS FOR: MERGE o6,
THERE 15 NO NET IMPACT AND MIGATION I5 NOT REQUIED.

EUSTING TOPOGRAPHY AND IMPERVIOUS ABEA: EXSTNG TOPOGRAPHY
SHOWY HEREQN.  SEE ARER. SUMHART TABLE FOR EXISTNG MPERVOUS
HRES

EUSTNG DRANAGE THE MAJORITY OF THE PROECT NATURALLY FLONS.
FROM WEST 10 EAST AND DISCHARGES THROUGH DEER CAVYON. THE
'SOUTHERLY PORTION OF THE PROJECT, NEAR THE COMEGTON OF CAMNO
DEL SUR AND TORREY SANTA FE ROAD, NATURALLY LOWS QUT THRGUGH
"PENASOUTOS GANYON.

PROPOSED SITE INFORMATION

'AND INTO BIOFLTRATION BASNS AND DISGHARGES INTO OPEN SPACE
AREAS INTO PENASQUITUS CANTON.

"BEQPOSED GRADNG: SHOWN HEREON.
"PEOPOSED WPERVOUS FEATURES: SHOWN HEREON.
BEQPOSED DRANAGE: SHOW HEREON.

"DEGPOSED DESIN FEATURES. STE DESIGN REGUREMENTS SHOWN HEREON,
SEE FORM 14 FOR EXPLANATON

"DRANAGE MANAGEUENT AREAS: SHOW HEREON. SEE DMA SUMMARY TABLE.

POIENTIA POIUITANT SOURCE ARFAS AND SOUACE CIWTRGY: SHOW
HEREON. SEE FORMS 738 AND 14 FOR EXPLANATON,

16 | wesas | ienas

v | oemas | oeoas

STRUCTURAL 8WPS. MODULAR WETLINDS TREATWENT DEVICES &
IOILTRATION BASIS SHOWN HEREON. SEE DETALS WTHN REPORT.

PUBLIC BMP NOTE:
FOR GHPy TREATNG ONLY PUBLIC RUNCFF, PLEASE FEFER TO PTS 536211,
WERGE 58 GFFSITE GRADING AND MPROVEMENT PLANS.

AREA TABLE
exsm conamon PrROPOSED conpiToN oFFEReCE
weERnUs AREA | 0 (040) - 0% | 242127 5F (538 Ayrsox 202727 5
peRvOUS AREA_|1572624 SF (3610 AC)-100% 30497 SF (3054 AC)-B50%| 242127 &
oL AeEA 1572604 5F (3610 Ac) | 1572024 5 (3610 AC) —
ns#eD GaAvE FNHED GuADE
OF SURFACE A5 & OF SURFACE AS-
OCCURS PER LAV PLANTNG PR oedlRs PR PLAN
NOTE 4 WTH 3" MCH

R

BorTow wom
PER PLAN

() AW SO SFALL G T0 T STAVDARD SPEGFCATON PER APPENDI. -4 OF THE GTY F SA DEGD STORM WATER
STADARDS AWIAL 41D SHALL VAN TAN 4 WL NFLTRATON RATE OF 3 /% OVER T UFETME CF T FACUTY

CRAVEL STORACE LAYER SIALL COVFORM 10 THE STANDARD SPECICATON PER APPENOI F-5 0F THE Y GF SAN GO STOR
VATER STANDATDS NANUAL A0D SUALL COVSST GF A MW 5 FLTER COURSE OVER MAMUM 12° 0 CLEAN WASHED ASTH 457
) or crADeD STONE (VARES PR FOROUDD CALS)
PR CURSE Sl GO OF T LR CF GEAN WASIED AS 31 P GGEEGTE SHD DFFLING 4 3 AVER F AST

UNDERDRANS SHALL BE MNIMUW 5° SLOTTED PYC PIPE CONFORUG TO AST D3034 0R CORRUGATED HDP CONFORMNG TO AASHTD
25U, CLEANOUT PORTS SHALL BE A MINKUM 2" DUMETER WIH LOCKABLE CAP AND PLACED EVERY 50° OF UNDERDRAN LENGTH,

30 MPERWEABLE UNER.

AL spes

ouner piee per PLAN

TO STORM ORAN

BIFLLTRATION 8ASNS SHALL B PLANTED WTH ADEQUATE GROUNDGOVER AS OUTLINED IN APPENDIX £ OF THE SAN DIEGO LOW MPACT
DEVELOPMENT DESIGV WANUAL. SCE LANDSCAPE PLANS SHEETS FUR PLANTING PLAN.

BF—1 BIOFLTRATION BASINS WHICH DO NOT INCORPORATE ANY INFLTRATION SHALL BE FULLY UNED WITH A JOML WPERMEABLE LINER
O BOTH SIDES AND T BOTTOW OF THE BASN EXCAVATION

5* P PEREORATED
RO

coNPACTED -
BIOFILTRATION BASIN DETAIL (PVT) (BF-1)
NOT 10 SCAE
BF-1 BIOFILTRATION DETAIL
BMPs 12-14a
o7 70 SCAE

NOTE: FOR BMP 1-11 DETAILS, SEE SHEETS 3 AND 4 OF THIS EXHIBIT.
FOR HMP VAULT 'A’ DETAILS, SEE HMP EXHIBIT, ATT. 2A.
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MERGE 56 - ONSITE UNITS 1 AND 2
DMA EXHIBIT - ATTACHMENT 1a-1b
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SHEET 2 OF 2|

MERGE 56 - ONSITE UNITS 1 AND 2
DMA EXHIBIT - ATTACHMENT la-1b
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DMA Unique Impervious Area Area Weighted DCV (cubic |Treated by (BMP| Pollutant Drains to
e Area (acres) % Imp HSG ..
Identifier (acres) Runoff Coefficient feet) ID) Control Type [ (POCID)

1 0.449 0.282 62.8 Type D 0.60 412 1 MWS POC'A'
2 1.340 1.030 76.8 Type D 0.71 1947 2 MWS POC'A'
3 0.366 0.251 68.5 Type D 0.65 485 3 MWS POC'A'
4 1.550 1.214 78.3 Type D 0.73 2290 4 MWS POC'A'
5 0.295 0.211 71.4 Type D 0.67 302 5 MWS POC'A'
6 0.804 0.622 77.3 Type D 0.72 1175 6 MWS POC'A'
7 0.130 0.106 81.8 Type D 0.75 199 7 MWS POC'A'
8 0.422 0.309 73.2 Type D 0.69 589 8 MWS POC'A'
9 0.538 0.398 74.0 Type D 0.69 757 9 MWS POC'A'
12 4,136 0.000 0.0 Type D 0.30 2522 12 BF-1 POC'A'
13 5.517 0.000 0.0 Type D 0.30 3364 13 BF-1 POC'A'

14a 1.189 0.000 0.0 Type D 0.30 725 14a BF-1 POC'A'

14b 1.610 0.539 33.5 Type D 0.63 2070 14b MWS POC'A’
15 7.418 5.538 74.7 Type D 0.75 13092 15 MWS POC'A'
16 7.732 4.979 64.4 Type D 0.69 12523 16 MWS POC'A'
17 2.750 2.107 76.6 Type D 0.76 4019 17 MWS POC'A'
18 0.276 0.000 0.0 Type D 0.30 0 - - -

PAN
Total DMA | Total Impervious Area Weighted Total DCV Total Area
No. QUEp4fs Area (acres) Area (acres) % Imp Runoff Coefficient | (cubic feet) | Treated (acres) No. of POCs

17 43.800 18.198 415 0.50 51497 43.800 1




Area Weighted Runoff Factor (DMA 14a)

O
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Roof 0.9 -
Concrete.of Asphalt 0.9 =
Unit Pavers-(Grouted) 0.9 -
Decomposed Granite 0.3 -
Cobbles or Crushed Aggregate 0.3 -
Ammendeds-Mulched soils or Landscape 0.1 -
CompactedSeils (Unpaved Parking 0.3 -
Natural (A Soil) 0.1 -
Natural (B Soil) 0.14 -
Natural (C Soil) 0.23 = =
Natural (D Soil) 0.3 51,775 15,533
Total 51,775 15,533
Composite C 0.30
Worksheet B.2-1 DCV (DMA 14a)
1 8§th percentile 24-hr storm depth from d= 056 linches
Figure B.1-1
2 Area tributary to BMP (s) A= 51,775 |square-feet
Area weighted runoff factor (estimate | . _ .

3 |using Appendix B.1.1 and B2.1) €= 0-30 Junitless

4 Trees Credit Volume TCV= cubic-feet

5 Rain barrels Credit Volume RCV= cubic-feet

6 Calculate DCV = (3630 x Cx d x DCV= 725 |cubicfeet

(A/43560)) — TCV - RCV




The City of i
e A L BT )Nt Project Name Merge 56 Onsite Units 1 & 2
RN Iy BMP ID 14a
1 |Area.drainingto the BMP 51,775 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.30
3 |85M percentile 24-hour rainfall depth 0.56 inches
4 |Design.capture volume [Line 1 x Line 2 x (Line 3/12)] 725 cu. ft.
BMP Parameters
5 |Surface ponding [6 inch minimum, 12 inch maximum] 10 inches
Media thickness [18 inches minimum], also add mulch layer and washed ASTM )

6 . . - . . 18 inches
33 fine aggregate sand thickness to this line for sizing calculations
Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12

7 |inches typical) — use 0 inches if the aggregate is not over the entire bottom 12 inches
surface area

g Aggregate storage below underdrain invert (3 inches minimum) — use 0 inches if . inches
the aggregate is not over the entire bottom surface area

9 |Freely drained pore storage of the media 0.2 in/in

10 |Porosity of aggregate storage 0.4 in/in
Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr.

" with no outlet control; if the filtration rate is controlled by the outlet use the . in/hr
outlet controlled rate (includes infiltration into the soil and flow rate through ’
the outlet structure) which will be less than 5 in/hr.)

Baseline Calculations

12 |Allowable routing time for sizing 6 hours

13 | Depth filtered during storm [ Line 11 x Line 12] 30 inches
Depth of Detention Storage .

14 . . . - . . . 19.6 inches
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 10)]

15 |Total Depth Treated [Line 13 + Line 14] 49.6 inches

Option 1 — Biofilter 1.5 times the DCV
16 |Required biofiltered volume [1.5 x Line 4] 1087 cu. ft.
17 |Required Footprint [Line 16/ Line 15] x 12 263 sq. ft.
Option 2 - Store 0.75 of remaining DCV in pores and ponding
18 |Required Storage (surface + pores) Volume [0.75 x Line 4] 544, cu. ft.
19 |Required Footprint [Line 18/ Line 14] x 12 333 sq. ft.
Footprint of the BMP
20 BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint S5
sizing factor from Line 11 in Worksheet B.5-4) '
21 [Minimum BMP Footprint [Line 1 x Line 2 x Line 20] 466 sq. ft.
22 |Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21) 466 sq. ft.
23 |Provided BMP Footprint 1150 sq. ft.
24 |Is Line 23 > Line 22? Yes, Performance Standard is Met
9/29/2021 Version 1.0 - June 2017
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fessm e . Project Name Merge 56 Onsite Units 1 & 2
FERE S = i === BMP ID 14a
Sizing Method for Volume Retention Criteria Worksheet B.5-2
1 |Areadraining to the BMP 51,775 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1and B.2) 0.30
3 |85™ percentile 24-hour rainfall depth 0.56 inches
4 |Design capture volume [Line 1 x Line 2 x (Line 3/12)] 725 cu. ft.
Volume Retention Requirement
Measured infiltration rate in the DMA
Note:
5 |When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for 0.006 in/hr.
NRCS Type C soils enter 0.30
When in no infiltration condition and the actual measured infiltration rate is unknown
enter 0.0 if there are geotechnical and/or groundwater hazards identified in Appendix C
6 |Factor of safety 2
7 |Reliable infiltration rate, for biofiltration BMP sizing [Line 5 / Line 6] 0.003 in/hr.
Average annual volume reduction target (Figure B.5-2)
8 When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 35 o
. (o}
When Line 7 < 0.01in/hr. = 3.5%
Fraction of DCV to be retained (Figure B.5-3)
When Line 8 > 8% =
9 {0.0000013 x Line 83 - 0.000057 x Line 8> + 0.0086 x Line 8 - 0.014 0.023
When'Line 8 < 8% =)0.023
10~ [Target volume retention [Line 9 x Line 4] 17 cu. ft.

Version 1.0 - June 2017
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The City of

SAN

. Merge 56 Onsite Units 1 & 2
Project Name 8

DIEGO) o

Volume Retention for No Infiltration Condition

Worksheet B.5-6

1 Area draining to the biofiltration BMP 51,775 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.30
3 Effective impervious area draining to the BMP [Line 1 x Line 2] 15533 sq. ft.
4 Required area for Evapotranspiration [Line 3 x 0.03] 1466 sq. ft.
5 Biofiltration BMP Footprint 1150 sq. ft.
Landscape Area (must be identified on DS-3247)
_ Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and
SD-F Fact Sheet (sq. ft.)
7 Impervious area draining to the landscape area (sq. ft.)
Impervious to Pervious Area ratio
8 . . 0.00 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area
9 - . . 0 [ 0 0 0
If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 1d’s1to 5] 0 sq. ft.
1 Provided footprint for evapotranspiration [Line 5 + Line 10] 1150 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 > Line 4? _ Volume Retention Performance Standard is Met
B Fraction of the performance standard met through the BMP footprint and/or landscaping 2t
3 |[Line1/Line 4] 7
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 17 cu. ft.
B Volume retention required from other site design BMPs 245071785 f
5 [(1-Line 13) x Line 14] ) cu- it
Site Design BMP
Identification Site Design Type Credit
1 cu. ft.
2 cu. ft.
3 cu. ft.
A cu. ft.
16 5 cu. ft.
Sumvof volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.).
[sum of.Line 16 Credits for Id’s 1to 5] 0 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is'Line 16 = Linea5? _ Volume Retention Performance Standard is Met

Version 1.0 - June 2017



Area Weighted Runoff Factor (DMA 14b)
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O
Roof 0.9 23,203 20,883
Concrete.of Asphalt 0.9 23,490 21,141
Unit Pavers-(Grouted) 0.9 -
Decomposed Granite 0.3 -
Cobbles or Crushed Aggregate 0.3 -
Ammendeds-Mulched soils or Landscape 0.1 23,439 2,344
CompactedSeils (Unpaved Parking 0.3 -
Natural (A Soil) 0.1 -
Natural (B Soil) 0.14 -
Natural (C Soil) 0.23 -
Natural (D Soil) 0.3 -
Total 70,132 44,368
Composite C 0.63
Worksheet B.2-1 DCV (DMA 14b)
1 8§th percentile 24-hr storm depth from d= 056 linches
Figure B.1-1
2 Area tributary to BMP (s) A= 70,132 [square-feet
Area weighted runoff factor (estimate .
3 using Apiendix B.1.1 and Bé.l) €= 063 Junitless
4 Trees Credit Volume TCV= cubic-feet
5 Rain barrels Credit Volume RCV= cubic-feet
6 Calculate DCV = (3630 x Cx d x DCV= 2070 |cubicfeet

(A/43560)) — TCV - RCV




Worksheet B.6-1: Flow-Thru Design Flows (BMP 14b)

>
1 |DCV DCV 2070 cubic-feet
2 |DCV retained DCV:retained 0 cubic-feet
3 . |DCV biocfilteted DCVbiofiltered 0 cubic-feet
4 |DCV'requiring flow-thru (Line 1 — Line 2 — 0.67*Line 3) DCViaow-thru 2070 cubic-feet
5. | Adjustment factor (Line 4 / Line 1)* AF= 1 unitless
6/ |Design rainfall intensity i= 0.20 in/hr
7 < JAréa tributary to BMP (s) A= 1.61 acres
8( |Area-weighted runoff factor (estimate using Appendix B.2) C= 0.63 unitless
9 |Calculate Flow Rate = AF x (Cxix A) Q= 0.204 cfs
10* [Design Flow Rate = (Line 9 x 1.5) Q= 0.306 cfs

1) Adjustment factor shall be estimated considering only retention and biofiltration BMPs located upstream of flow-
thru BMPs. That is, if the flow-thru BMP is upstream of the project's retention and biofiltration BMPs then the flow-

thru BMP shall be sized using an adjustment factor of 1.

2) Volume based (e.g., dry extended detention basin) flow-thru treatment control BMPs shall be sized to the volume
in Line 4 and flow based (e.g., vegetated swales) shall be sized to flow rate in Line 9. Sand filter and media filter can

be designed either by volume in Line 4 or flow rate in Line 9.

3) Proprietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the calculated flow rate
in Line 9; certified treatment capacity per unit shall be consistent with third party certifications.
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Project Name MERGE 56 ONSITE UNITS 1 & 2

ST pRE REIE S
Sizing Method for Volume Retention Criteria Worksheet B.5-2
1 |Areadraining to the BMP 70,132 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.63
3 |85™ percentile 24-hour rainfall depth 0.56 inches
4 |Design capture volume [Line 1 x Line 2 x (Line 3/12)] 2070 cu. ft.
Volume Retention Requirement
Measured infiltration rate in the DMA
Note:
5 |When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for 0.006 in/hr.
NRCS Type C soils enter 0.30
When in no infiltration condition and the actual measured infiltration rate is unknown
enter 0.0 if there are geotechnical and/or groundwater hazards identified in Appendix C
6 |Factor of safety 2
7 |Reliable infiltration rate, for biofiltration BMP sizing [Line 5 / Line 6] 0.003 in/hr.
Average annual volume reduction target (Figure B.5-2)
8 When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 35 o
. (o}
When Line 7 < 0.01in/hr. = 3.5%
Fraction of DCV to be retained (Figure B.5-3)
When Line 8 > 8% =
9 {0.0000013 x Line 83 - 0.000057 x Line 8> + 0.0086 x Line 8 - 0.014 0.023
When'Line 8 < 8% =)0.023
10~ | Target volume retention [Line 9 x Line 4] 48 cu. ft.

Version 1.0 - June 2017



. MERGE 56 ONSITE UNITS 1 & 2
Project Name
BMP 14b
BMP ID
Volume Retention for No Infiltration Condition Worksheet B.5-6
1 Areadraining to the biofiltration BMP 70,132 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.63
3 Effective impervious area draining to the BMP [Line 1 x Line 2] 44368 sq. ft.
A Required area for Evapotranspiration [Line 3 x 0.03] 1331 sq. ft.
5 Biofiltration BMP Footprint 201 sq. ft.
Landscape Aréa (must be identified on DS-3247)
| Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and 278
SD-F Fact Sheet (sq. ft.) 427
7 Impervious area draining to the landscape area (sq. ft.) 5108
Impervious to Pervious Area ratio
8 . . 1.19 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area 3405 o o o o
% |if(Line 8 >1.5, Line 6, Line 7/1.5)
10 Sum of Landscape area [sum of Line 9 Id’s1to 5] 3405 sq. ft.
1 Provided footprint for evapotranspiration [Line 5 + Line 10] 3606 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 > Line 4? Volume Retention Performance Standard is Met
B Fraction of the performance standard met through the BMP footprint and/or landscaping 271
3 [Line 11/Line 4] )
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 48 cu. ft.
L Volume retention required from other site design BMPs 8143229304 cu ft
5 [(1-Line 13) x Line 14] i T
Site Design BMP
Identification Site Design Type Credit
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.).
[sum of Line 16 Credits for Id’s 1 to 5] 0 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line 16 = Line 15? | Volume Retention Performance Standard is Met

9/29/2021 Version 1.0 - June 2017
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SITE SPECIFIC DATA
PROJECT NUMBER 7656.2
PROJECT NAME MERGE 56 — PHASE 2 — | WETLANDMEDA
PROJECT LOGATION SAN DIEGO, CA ONDERDRAN BED
STRUCTURE ID 148 MANIFOLD |~ PATENTED
TREATMENT REQUIRED @mﬁmm
VOLUME BASED (CF) FLOW BASED (CFS)
N/A 0.306
TREATMENT HGL AVAILABLE (FT) N/K S
PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE 5.89 \.mw%%m%»
PIPE DATA IE MATERIAL DIAMETER
INLET PIPE 1 382.32 HDPE 18"
INLET PIPE 2 380.15 HDPE 12"
OUTLET PIPE 378.15 HDPE 18" T w\mﬁ,\wﬁm 1
PRETREATMENT | BIOFILTRATION |  DISCHARGE OUTLET PIPE N /
RIM ELEVATION 386.00 386.00 386.00 SEE NOTES DRAN. DOWN' LINE INLET PIPE 2
SURFACE LOAD H20 H20 H20 SEE NOTES
FRAME & COVER|  2EA 930"  |30°X48" & 030" 230" PLAN VIEW
WETLANDMEDIA VOLUME (CY) 6.53
ORIFICE SIZE (DIA. INCHES) 92.66”
NOTES: PRELIMINARY NOT FOR CONSTRUCTION. INLET PIPE 1 TBD o
LOWERED TO FIT BELOW SOFFIT OF VAULT. ENGINEER TO VERIFY ?
FOUR CORNER RIM_ELEVATIONS. II_II )

0 0o

INSTALLATION NOTES

1. CONTRACTOR 70 PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURERS® SPECIFICATIONS, UNLESS OTHERWISE STATED IN
MANUFACTURER'S CONTRACT.

2. (UNIT'MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER
RECOMMENDS A MINIMUM 6 LEVEL ROCK BASE UNLESS SPECIFIED BY
THE PROJECT. ENGINEER.  CONTRACTOR IS RESPONSIBLE FOR VERIFYING
PROJECT-ENGINEER'S RECOMMENDED BASE SPECIFICATIONS.

4. CONTRACTOR ATQ SUPPLY AND INSTALL ALL EXTERNAL CONNECTING
PIPES. ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF

TOP OF
VAULT

J78.15

[m
=

CONCRETE (PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF
OUTFLOW: PIPE MUST BE FLUSH WITH DISCHARGE CHAMBER FLOOR.
ALL/PIPES~SHALL BE SEALED) WATERTIGHT PER MANUFACTURER'S
STANDARD CONNECTION. DETAIL.

5.4 CONTRACTOR RESPONSIBLE FORZINSTALLATION OF ALL PIPES, RISERS,
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND
HATCHES . TO "MATCH /FINISHED “SURFACE \UNLESS SPECIFIED OTHERWISE.

6. CONTRACTOR RESPONSIBLE FOR CONTACTING BIO CLEAN FOR
ACTIVATION. OF UMIT.| MANUFACTURER'S WARRANTY /S VOID WITHOUT
PRORER ACTIVATION BY A“BIQ" CLEAN REPRESENTATIVE.

IE out

GENERAL NOTES

1. MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED.

2. ALL DIMENSIONS, ELEVATIONS, /SPECIFICATIONS AND CAPACITIES \ARE SUBJECT TO
CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING. EXACT-DIMENSIONS, WEIGHTS
AND ACCESSORIES PLEASE CONTACT BIO CLEAN,

6"—=—

»

120"
13'-0"

[=—26

ELEVATION VIEW

INTERNAL BYPASS DISCLOSURE:

THE DESIGN AND CAPACITY OF THE PEAK CONVEYANCE METHOD TO BE REVIEWED
AND APPROVED BY THE ENGINEER OF RECORD. HGL(S) AT PEAK FLOW SHALL BE
ASSESSED TO ENSURE NO UPSTREAM FLOODING.  PEAK HGL AND BYPASS

MANHOLE

MANHOLE

6'-0"

ry
(]
7 -

_475'

6" §_~ BASE,

_—7"

LEFT END VIEW

»
8-0" [~—6

9'-0"

RIGHT END VIEW

TREATMENT FLOW (CFS) 0.346
OPERATING HEAD (FT) 34
PRETREATMENT LOADING RATE (GPM/SF) 2.0
WETLAND MEDIA LOADING RATE (GPM/SF) 1.0

CAPACITY SHOWN ON DRAWING ARE USED FOR GUIDANCE ONLY.
PROPRIETARY AND CONFIDENTIAL:
THE INFORMATION CONTAINED IN THIS DOCUMENT IS THE SOLE

c DU H ?W.
?.ﬂ PROPERTY OF FORTERRA AND ITS COMPANIES. THIS DOCUMENT,

G R i sl OF | NOR ANY PART THEREDF, MAY BE USED, REPRODUCED OR MODIFIED|

7.674,378; 6.503816; RELATED FOREGN PATENTS 0 | IN ANY MANNER WITH OUT THE WRITTEN CONSENT OF FORTERRA.
|OTHER_PATENTS PENOING

MWS-L-8-12-6"-0"-V-UG
STORMWATER BIOFILTRATION SYSTEM

STANDARD DETAIL




This Form Applies
to' DMAs 1-9, 14b, 15-17

Compact (high rate) Biofiltration BMP Checklist Form I-10
Compact)(high.rate) biofiltration BMPs have a media filtration rate greater than 5 in/hr. and a media
surface arearsmallef. than 3% of contributing area times adjusted runoff factor. Compact
biofiltration,BMPs.are typically proprietary BMPs that may qualify as biofiltration.

A compact biofiltration BMP may satisfy the pollutant control requirements for a DMA onsite in
some cases. This depends on the characteristics of the DMA and the performance certification/data
of the/BMP. If the pollutant control requirements for a DMA are met onsite, then the DMA is not
required-to participate in an offsite storm water alternative compliance program to meet its
pollutant control obligations.

An applicant using a compact biofiltration BMP to meet the pollutant control requirements onsite
must complete Section 1 of this form and include it in the PDP SWQMP. A separate form must be
completed for each DMA. In instances where the City Engineer does not agree with the applicant's
determination, Section 2 of this form will be completed by the City and returned to the applicant.

Section 1: Biofiltration Criteria Checklist (Appendix F)

Refer to Part 1 of the Storm Water Standards to complete this section. When separate
forms/worksheets are referenced below, the applicant must also complete these separate
forms/worksheets (as applicable) and include in the PDP SWQMP. The criteria numbers below
correspond to the criteria numbers in Appendix F.

Criteria Answer Progression
Criteria 1 and 3: O Full Infiltration Stop. Compact biofiltration BMP is not allowed.
. o . . Condition
What is the infiltration condition of
the DMA? Compact biofiltration BMP is only allowed, if the
target volume retention is met onsite (Refer to
Refer to Section 5.4.2 and Table B.5-1 in Appendix B.5). Use Worksheet B.5-
Appendix C of the BMP Design 2 in Appendix B.5 to estimate the target volume
Manual (Part 1 of Storm Water O Partial retentign (Note: retention in this context means
Standards) for guidance. Infiltration reduction).
Applicant must complete and Condition If the required volume reduction is achieved
include the following in the PDP proceed to Criteria 2.
SWQMP submittal to support the
feasibility determination: If the required volume reduction is not achieved,
. . . compact biofiltration BMP is not allowed. Stop.
e Infiltration Feasibility — - - -
. Compact biofiltration BMP is allowed if volume
Condition Letter; or retention criteria in Table B.5-1 in Appendix B.5
e Worksheet C.4-1: Form I-8A for the no infiltration condition is met.
and Worksheet C.4-2: Form I- Compliance with this criterion must be
8B. documented in the PDP SWQMP.
® NoInfiltration o .
ppplicant  must complete and Condition If Fhe .crlterla in Table B.5-1 is met proceed to
. . . Criteria 2.
include all applicable sizing
\S/\Lobr::i?;?ts i the  SWQMP If the criteria in Table B.5-1 is not met, compact
biofiltration BMP is not allowed. Stop.

1 The City of San Diego | Storm Water Standards
Form I-10 | January 2018 Edition



This Form Applies
to' DMAs 1-9, 14b, 15-17

Compact (high rate) Biofiltration BMP Checklist
Provide basis. for.Criteria1and 3:

Form I-10

Feasibility Analysis:

Summarize findings and include either infiltration feasibility condition letter or Worksheet C.4-1:
Form I-8A.and Worksheet C.4-2: Form |-8B in the PDP SWQMP submittal.

If Partial Infiltration Condition:

Provide documentation that target volume retention is met (include Worksheet B.5-2 in the PDP
SWQMP submittal). Worksheet B.5-7 in Appendix B.5 can be used to estimate volume retention
benefits from landscape areas.

If No Infiltration Condition:

Provide documentation that the volume retention performance standard is met (include Worksheet
B.5-2 in the PDP SWQMP submittal) in the PDP SWQMP submittal. Worksheet B.5-6 in Appendix B.5
can be used to document that the performance standard is met.

Per Worksheet B.5-6 for this DMA, the volume retention criteria is met. This is met through Landscaped
area that meets the criteria listed in SD-B and SD-F fact sheets.

Criteria Answer Progression

Criteria 2:

Is the compact biofiltration BMP
sized to meet the performance
standard from the MS4 Permit?
Refer to Appendix B.5 and
Appendix F.2 of the BMP Design
Manual (Part 1 of Storm Water
Standards) for guidance.

® Meets Flow
based Criteria

Use guidance from Appendix F.2.2 to size the
compact biofiltration BMP to meet the flow
based criteria. Include the calculations in the PDP
SWQMP.

Use parameters for sizing consistent with
manufacturer guidelines and conditions of its
third party certifications (i.e. a BMP certified at a
loading rate of 1 gpm/sgq. ft. cannot be designed
using a loading rate of 1.5 gpm/sq. ft.)

Proceed to Criteria 4.

Provide documentation that the compact
biofiltration BMP has a total static (i.e. non-
routed) storage volume, including pore-spaces
and pre-filter detention volume (Refer to
Appendix B.5 for a schematic) of at least 0.75
times the portion of the DCV not reliably retained
onsite.

Proceed to Criteria 4.

O Meets Volume
based Criteria

O Does not Meet Stop. Compact biofiltration BMP is not allowed.

either criteria

2 The City of San Diego | Storm Water Standards
Form I-10 | January 2018 Edition



This Form Applies
to' DMAs 1-9, 14b, 15-17

Compact (high rate) Biofiltration BMP Checklist Form I-10
Provide basis for Criteria/2:

Provide documentation-that the BMP meets the numeric criteria and is designed consistent with the
manufacturer guidelines and conditions of its third-party certification (i.e., loading rate, etc., as
applicable).

Per worksheet B.6-1 for this DMA, the proposed compact biofiltration BMP meets flow-based criteria. The
proposed compact biofiltration BMP is sized per the manufacturer specs and guidelines and proposed flow
rates are not in excess of recommended standards for proper operation.

Criteria Answer Progression

Criteria 4. Provide documentation that the compact BMP
© Yes, meets the has an appropriate TAPE certification for the

Does the compact biofiltration TAPE projects most significant pollutants of concern.

BMP meet the pollutant treatment certification. o

performance standard for the Proceed to Criteria 5.

projects most significant Acceptance of third-party documentation is at

pollutants of concern? the discretion of the City Engineer. The City

engineer will consider, (a) the data submitted; (b)
representativeness of the data submitted; and (c)
Yes, through consistency of the BMP performance claims with
other third-party | pollutant control objectives in Table F.1-2 and
documentation Table F.1-1 while making this determination. If a
compact biofiltration BMP is not accepted, a
written explanation/ reason will be provided in
Section 2.

Refer to Appendix B.6 and

Appendix F.1 of the BMP Design
Manual (Part 1 of Storm Water (@)
Standards) for guidance.

Proceed to Criteria 5.

O No Stop. Compact biofiltration BMP is not allowed.

Provide basis for Criteria 4:

Provide documentation that identifies the projects most significant pollutants of concern and TAPE
certification or other third party documentation that shows that the compact biofiltration BMP
meets the pollutant treatment performance standard for the projects most significant pollutants of
concern.

This device is sized per the manufacturer specs and guidelines and this device has TAPE certification.

3 The City of San Diego | Storm Water Standards
Form I-10 | January 2018 Edition



This Form Applies
to' DMAs 1-9, 14b, 15-17

Compact (high rate) Biofiltration BMP Checklist Form I-10
Criteria Answer Progression
Criteria 5: Provide documentation that the compact
Is'the compact biofiltration BMP biofiltration BMP support appropriate biological
designed'topromote appropriate © Yes activity. Refer to Appendix F for guidance.

biological activity to'support and

maintain treatment process?
Refer to-Appendix F of the BMP Stop. Compact biofiltration BMP is not allowed.

Design Manual (Part 1 of Storm O No
Water Standards) for guidance.
Provide basis for Criteria 5:

Proceed to Criteria 6.

Provide documentation that appropriate biological activity is supported by the compact biofiltration
BMP to maintain treatment process.

The proposed compact biofiltration BMP will be planted and irrigated per manufacturer specifications and
guidelines. Maintenance of these plants, and therefore biological activity, will be assured via Storm water
Maintenance Discharge Control Management Agreement.

Criteria Answer Progression
Criteria 6: Provide documentation that the compact
Is the compact biofiltration BMP biofiltration BMP is used in a manner consistent
designed with a hydraulicloading | @ vyes with manufacturer guidelines and conditions of
rate to prevent erosion, scour and its third-party certification.

channeling within the BMP? Proceed to Criteria 7.

Stop. Compact biofiltration BMP is not allowed.

Provide basis for Criteria 6:

Provide documentation that the BMP meets the numeric criteria and is designed consistent with the
manufacturer guidelines and conditions of its third-party certification (i.e., maximum tributary area,
maximum inflow velocities, etc., as applicable).

The proposed compact biofiltration BMP is sized per the manufacturer specs and guidelines and proposed flow
rates are not in excess of recommended standards for proper operation.

4 The City of San Diego | Storm Water Standards
Form I-10 | January 2018 Edition



This Form Applies
to' DMAs 1-9, 14b, 15-17

Form I-10

Compact (high rate) Biofiltration BMP Checklist

Criteria

Answer

Progression

Criteria 7:

Isthe compact biofiltration BMP
maintenance plan consistent with
manhufacturer guidélines and
conditions.of its third-party
certification (i.e., maintenance
activities,frequencies)?

® Yes,andthe

compact BMP is
privately owned,
operated and

not in the public

Submit a maintenance agreement that will also
include a statement that the BMP will be
maintained in accordance with manufacturer
guidelines and conditions of third-party
certification.

public right of
way.

right of way. Stop. The compact biofiltration BMP meets the
required criteria.

Approval is at the discretion of the City Engineer.

The city engineer will consider maintenance

O Yes,and the requirements, cost of maintenance activities,

BMP is either relevant previous local experience with

owned or operation and maintenance of the BMP type,

operated by the | ability to continue to operate the system in event

City or in the that the vending company is no longer operating

as a business or other relevant factors while
making the determination.

Stop. Consult the City for a

determination.

Engineer

O

No

Stop. Compact biofiltration BMP is not allowed.

Provide basis for Criteria 7:

Include copy of manufacturer guidelines and conditions of third-party certification in the
maintenance agreement. PDP SWQMP must include a statement that the compact BMP will be
maintained in accordance with manufacturer guidelines and conditions of third-party certification.

Maintenance information for the proposed compact biofiltration BMP and SWMDCMA (Maintenance Agreement)
are contained in Attachment 3 of this report, outlining maintenance responsibilities, thresholds, and procedures.

5 The City of San Diego | Storm Water Standards
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This Form Applies
to' DMAs 1-9, 14b, 15-17

Compact (high rate) Biofiltration BMP Checklist Form I-10
Section 2: Verification (For City Use Only)

Is'the proposed‘compact BMP accepted by the City O Yes
Engineer for onsite pollutant control compliancefor | O No, See explanation below

the DMA?

Explanation/reason if the compact BMP is not accepted by the City for onsite pollutant control
compliance:

6 The City of San Diego | Storm Water Standards
Form I-10 | January 2018 Edition



December 2015

GENERAL USE LEVEL DESIGNATION FOR BASIC, ENHANCED, AND

PHOSPHORUS TREATMENT

For the

MWS-Linear Modular Wetland

Ecology’s Decision:

Based on Modular Wetland Systems, Inc. application submissions, including the Technical
Evaluation Report, dated April 1, 2014, Ecology hereby issues the following use level
designation:

General use level designation (GULD) for the MWS-Linear Modular Wetland Stormwater
Treatment System for Basic treatment

1.

Sized at a hydraulic loading rate of 1 gallon per minute (gpm) per square foot (sq ft) of
wetland cell surface area. For moderate pollutant loading rates (low to medium density
residential basins), size the Prefilters at 3.0 gpm/sq ft of cartridge surface area. For high
loading rates (commercial and industrial basins), size the Prefilters at 2.1 gpm/sq ft of
cartridge surface area.

General use level designation (GULD) for the MWS-Linear Modular Wetland Stormwater
Treatment System for Phosphorus treatment

Sized at a hydraulic loading rate of 1 gallon per minute (gpm) per square foot (sq ft) of
wetland cell surface area. For moderate pollutant loading rates (low to medium density
residential basins), size the Prefilters at 3.0 gpm/sq ft of cartridge surface area. For high
loading rates (commercial and industrial basins), size the Prefilters at 2.1 gpm/sq ft of
cartridge surface area.

General use level designation (GULD) for the MWS-Linear Modular Wetland Stormwater
Treatment System for Enhanced treatment

Sized at a hydraulic loading rate of 1 gallon per minute (gpm) per square foot (sq ft) of
wetland cell surface area. For moderate pollutant loading rates (low to medium density
residential basins), size the Prefilters at 3.0 gpm/sq ft of cartridge surface area. For high
loading rates (commercial and industrial basins), size the Prefilters at 2.1 gpm/sq ft of
cartridge surface area.



4. Ecology approves-the MWS - Linear Modular Wetland Stormwater Treatment System units
for-Basic, Phosphorus;-and Enhanced treatment at the hydraulic loading rate listed above.
Designers shall calculate the water quality design flow rates using the following procedures:

o Western Washington: For treatment installed upstream of detention or retention, the
water.quality design flow rate is the peak 15-minute flow rate as calculated using the
latest version of the Western Washington Hydrology Model or other Ecology-approved
continuous runoff model.

e " Eastern Washington: For treatment installed upstream of detention or retention, the
water quality design flow rate is the peak 15-minute flow rate as calculated using one of
the three methods described in Chapter 2.2.5 of the Stormwater Management Manual
for Eastern Washington (SWMMEW) or local manual.

e Entire State: For treatment installed downstream of detention, the water quality design
flow rate is the full 2-year release rate of the detention facility.

5. These use level designations have no expiration date but may be revoked or amended by
Ecology, and are subject to the conditions specified below.

Ecology’s Conditions of Use:

Applicants shall comply with the following conditions:

1. Design, assemble, install, operate, and maintain the MWS — Linear Modular Wetland
Stormwater Treatment System units, in accordance with Modular Wetland Systems, Inc.
applicable manuals and documents and the Ecology Decision.

2. Each site plan must undergo Modular Wetland Systems, Inc. review and approval before
site installation. This ensures that site grading and slope are appropriate for use of a MWS
— Linear Modular Wetland Stormwater Treatment System unit.

3. MWS — Linear Modular Wetland Stormwater Treatment System media shall conform to the
specifications submitted to, and approved by, Ecology.

4. The applicant tested the MWS — Linear Modular Wetland Stormwater Treatment System
with an external bypass weir. This weir limited the depth of water flowing through the
media, and therefore the active treatment area, to below the root zone of the plants. This
GULD applies to MWS — Linear Modular Wetland Stormwater Treatment Systems whether
plants are included in the final product or not.

5. Maintenance: The required maintenance interval for stormwater treatment devices is often
dependent upon the degree of pollutant loading from a particular drainage basin. Therefore,
Ecology does not endorse or recommend a “one size fits all” maintenance cycle for a
particular model/size of manufactured filter treatment device.

e Typically, Modular Wetland Systems, Inc. designs MWS - Linear Modular Wetland
systems for a target prefilter media life of 6 to 12 months.

e Indications of the need for maintenance include effluent flow decreasing to below the
design flow rate or decrease in treatment below required levels.

e Owners/operators must inspect MWS - Linear Modular Wetland systems for a minimum
of twelve months from the start of post-construction operation to determine site-specific



maintenance schedules and requirements. You must conduct inspections monthly during
the wet season, and\every other month during the dry season. (According to the
SWMMWW;/ the wet season in western Washington is October 1 to April 30. According
to SWMMEW, the wet season in eastern Washington is October 1 to June 30). After the
first year of operation, owners/operators must conduct inspections based on the findings
during the first year of inspections.

Conduct inspections by qualified personnel, follow manufacturer’s guidelines, and use
methods capable of determining either a decrease in treated effluent flowrate and/or a
decrease in pollutant removal ability.

When inspections are performed, the following findings typically serve as maintenance
triggers:

e Standing water remains in the vault between rain events, or
e Bypass occurs during storms smaller than the design storm.

e Ifexcessive floatables (trash and debris) are present (but no standing water or
excessive sedimentation), perform a minor maintenance consisting of gross solids
removal, not prefilter media replacement.

e Additional data collection will be used to create a correlation between pretreatment
chamber sediment depth and pre-filter clogging (see Issues to be Addressed by the
Company section below)

6. Discharges from the MWS - Linear Modular Wetland Stormwater Treatment System units
shall not cause or contribute to water quality standards violations in receiving waters.

Applicant: Modular Wetland Systems, Inc.
Applicant's Address: PO. Box 869

Oceanside, CA 92054

Application Documents:

Original Application for Conditional Use Level Designation, Modular Wetland System,
Linear Stormwater Filtration System Modular Wetland Systems, Inc., January 2011

Quality Assurance Project Plan: Modular Wetland system — Linear Treatment System
performance Monitoring Project, draft, January 2011.

Revised Application for Conditional Use Level Designation, Modular Wetland System,
Linear Stormwater Filtration System Modular Wetland Systems, Inc., May 2011

Memorandum: Modular Wetland System-Linear GULD Application Supplementary Data,
April 2014

Technical Evaluation Report: Modular Wetland System Stormwater Treatment System
Performance Monitoring, April 2014.



Applicant's Use-L.evel Request:

General use level designation as a Basic, Enhanced, and Phosphorus treatment device in
accordancewith Ecology’s Guidance for Evaluating Emerging Stormwater Treatment
Technologies Technology Assessment Protocol — Ecology (TAPE) January 2011 Revision.

Applicant's Performance Claims:

The MWS — Linear Modular wetland is capable of removing a minimum of 80-percent
of TSS from stormwater with influent concentrations between 100 and 200 mg/I.

The MWS — Linear Modular wetland is capable of removing a minimum of 50-percent
of Total Phosphorus from stormwater with influent concentrations between 0.1 and 0.5
mg/l.

The MWS — Linear Modular wetland is capable of removing a minimum of 30-percent
of dissolved Copper from stormwater with influent concentrations between 0.005 and
0.020 mg/1.

The MWS — Linear Modular wetland is capable of removing a minimum of 60-percent
of dissolved Zinc from stormwater with influent concentrations between 0.02 and 0.30
mg/l.

Ecology Recommendations:

Modular Wetland Systems, Inc. has shown Ecology, through laboratory and field-
testing, that the MWS - Linear Modular Wetland Stormwater Treatment System filter
system is capable of attaining Ecology's Basic, Total phosphorus, and Enhanced
treatment goals.

Findings of Fact:

Laboratory Testing

The MWS-Linear Modular wetland has the:

Capability to remove 99 percent of total suspended solids (using Sil-Co-Sil 106) in a
quarter-scale model with influent concentrations of 270 mg/L.

Capability to remove 91 percent of total suspended solids (using Sil-Co-Sil 106) in
laboratory conditions with influent concentrations of 84.6 mg/L at a flow rate of 3.0
gpm per square foot of media.

Capability to remove 93 percent of dissolved Copper in a quarter-scale model with
influent concentrations of 0.757 mg/L.

Capability to remove 79 percent of dissolved Copper in laboratory conditions with
influent concentrations of 0.567 mg/L at a flow rate of 3.0 gpm per square foot of
media.

Capability to remove 80.5-percent of dissolved Zinc in a quarter-scale model with
influent concentrations of 0.95 mg/L at a flow rate of 3.0 gpm per square foot of media.

Capability to remove 78-percent of dissolved Zinc in laboratory conditions with influent
concentrations of 0.75 mg/L at a flow rate of 3.0 gpm per square foot of media.



Field Testing

Modular-Wetland Systems, Inc. conducted monitoring of an MWS-Linear (Model

# MWS-L-4-13)Arom April 2012 through May 2013, at a transportation maintenance
facility in Pertland, Oregon. The manufacturer collected flow-weighted composite
samples of the system’s influent and effluent during 28 separate storm events. The
system treated approximately 75 percent of the runoff from 53.5 inches of rainfall
during the monitoring period. The applicant sized the system at 1 gpm/sq ft. (wetland
media) and 3gpm/sq ft. (prefilter).

Influent TSS concentrations for qualifying sampled storm events ranged from 20 to 339
mg/L. Average TSS removal for influent concentrations greater than 100 mg/L (n=7)
averaged 85 percent. For influent concentrations in the range of 20-100 mg/L (n=18),
the upper 95 percent confidence interval about the mean effluent concentration was
12.8 mg/L.

Total phosphorus removal for 17 events with influent TP concentrations in the range of
0.1 to 0.5 mg/L averaged 65 percent. A bootstrap estimate of the lower 95 percent
confidence limit (LCL95) of the mean total phosphorus reduction was 58 percent.

The lower 95 percent confidence limit of the mean percent removal was 60.5 percent for
dissolved zinc for influent concentrations in the range of 0.02 to 0.3 mg/L (n=11).

The lower 95 percent confidence limit of the mean percent removal was 32.5 percent for
dissolved copper for influent concentrations in the range of 0.005 to 0.02 mg/L (n=14)
at flow rates up to 28 gpm (design flow rate 41 gpm). Laboratory test data augmented
the data set, showing dissolved copper removal at the design flow rate of 41 gpm (93
percent reduction in influent dissolved copper of 0.757 mg/L).

Issues to be addressed by the Company:

1.

Modular Wetland Systems, Inc. should collect maintenance and inspection data for the
first year on all installations in the Northwest in order to assess standard maintenance
requirements for various land uses in the region. Modular Wetland Systems, Inc. should
use these data to establish required maintenance cycles.

Modular Wetland Systems, Inc. should collect pre-treatment chamber sediment depth
data for the first year of operation for all installations in the Northwest. Modular
Wetland Systems, Inc. will use these data to create a correlation between sediment depth
and pre-filter clogging.

Technology Description:
Download at http://www.modularwetlands.com/

Contact Information:
Applicant: Greg Kent

Modular Wetland Systems, Inc.
P.O. Box 869
Oceanside, CA 92054

gkent@biocleanenvironmental.net




Applicant-website:http://www.modularwetlands.com/

Ecology web link: http://www.ecy.wa.gov/programs/wg/stormwater/newtech/index.html

Ecology:

Revision History

Douglas C. Howie, P.E.
Department of Ecology
Water Quality Program
(360) 407-6444
douglas.howie@ecy.wa.gov

Date

Revision

June 2011 Original use-level-designation document

September 2012 Revised dates for TER and expiration

January 2013 Modified Design Storm Description, added Revision Table, added
maintenance discussion, modified format in accordance with Ecology
standard

December 2013 Updated name of Applicant

April 2014 Approved GULD designation for Basic, Phosphorus, and Enhanced

treatment




Project Name:"ONSITE MERGE 56/ UNITS 1 & 2

Attachment 2
Backup for PDP Hydromodification

Control Measures

This is the cover sheet for Attachment 2.

Mark this box if this attachment is empty because the project is exempt from PDP

hydromodification management requirements.

The City of San Diego | Storm Water Standards
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Attachment 3
Structural BMP Maintenance

Information

This is the cover sheet for Attachment 3.
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SAN-DIEGOY

RECORDING REQUESTED,BY:
THE CITY OF SAN DIEGO.AND
WHEN RECORDED MAILTO:

Latitude 33'Planning & Engineering
9968 Hibert St.;.2nd Floor

San Diego, CA 92131 (THIS SPACE IS FOR RECORDER'S USE ONLY)

STORM WATER MANAGEMENT AND DISCHARGE CONTROL MAINTENANCE AGREEMENT

APPROVAL NUMBER: ASSESSORS PARCEL NUMBER: PROJECT NUMBER:
2584674 697235

This agreement is made by and between the City of San Diego, a municipal corporation [City] and
SEA BREEZE 56, LLC

the owner or duly authorized representative of the owner [Property Owner] of property located at
8092 1/3 Carmel Mountain Road San Diego, CA 92129

(PROPERTY ADDRESS)

and more particularly described as: Lots 1-5 of Map 16433, Parcel 1 of PM

(LeGAL DEScRrIPTION OF PROPERTY)

in the City of San Diego, County of San Diego, State of California.

Property Owner is required pursuant to the City of San Diego Municipal Code, Chapter 4, Article 3, Division 3,
Chapter 14, Article 2, Division 2, and the Land Development Manual, Storm Water Standards to enter into a
Storm Water Management and Discharge Control Maintenance Agreement [Maintenance Agreement] for the
installation and maintenance of Permanent Storm Water Best Management Practices [Permanent Storm Water
BMP's] prior to the issuance of construction permits. The Maintenance Agreement is intended to ensure the
establishment and maintenance of Permanent Storm Water BMP's onsite, as described in the attached exhibit(s),
the project’s Storm Water Quality Management Plan [SWQMP] and Grading and/or Improvement Plan Drawing
No(s), or Building Plan Project No(s): 40552-D

Property Owner wishes to obtain a building or engineering permit according to the Grading and/or
Improvement Plan Drawing No(s) or Building Plan Project No(s): 40552-D

Continued on Page 2

Printed on recycled paper. Visit our web site at www.sandiego.gov/development-services. Upon

request, this information is available in alternative formats for persons with disabilities.

DS-3247 (05-16)




Page 2 of 2 City of San Diego * Development Services Department ¢« Storm Water Management and Discharge Control

NOW, THEREFORE; the parties’agreejasfollows:

1. Property Owner’shall have prepared, or if qualified, shall prepare an Operation and Maintenance Procedure
[OMP] for Permanent'Storm Water BMP's, satisfactory to the City, according to the attached exhibit(s), consis-
teht withithe Grading and/or Improvement Plan Drawing No(s), or Building Plan Project No(s): 40552-D .

2. ~Property(Owner shall install, maintain and repair or replace all Permanent Storm Water BMP's within their
property, according to the OMP guidelines as described in the attached exhibit(s), the project's SWQMP and

Grading and/or Improvement Plan Drawing No(s), or Building Plan Project No(s) 40552-D .

3. Property Owner shall maintain operation and maintenance records for at least five (5) years. These records shall
be made available to the City for inspection upon request at any time.

This Maintenance Agreement shall commence upon execution of this document by all parties named hereon,
and shall run with the land.

Executed by the City of San Diego and by Property Owner in San Diego, California.

See Attached Exhibit(s): "A"

(Owner Signature) THE CITY OF SAN DIEGO

APPROVED:
Gary Levitt, President
(Print Name and Title)

Sea Breeze 56, LLC
(Company/Organization Name) (City Control Engineer Signature)

(Print Name)

(Date)

(Date)

NOTE: ALL SIGNATURES MUST INCLUDE NOTARY ACKNOWLEDGMENTS PER CIVIL CODE SEC. 1180 ET.SEQ.




POST-CONSTRUCTION PERMANENT BMP - EXHIBIT ‘A’

MERGE 56 ONSITE DMAS 12-14a - SWMDCMA
SHEET 1 OF 5

CAMIN POST-CONSTRUCTION
DEL SUR BMP NOTES

o ANY MODIFICATION(S) TO THE PERMANENT
POST CONSTRUCTION BMP
DEVICES/STRUCTURE SHOWN ON PLAN
REQUIRES A CONSTRUCTION CHANGE TO BE
PROCESSED AND APPROVED THOUGH
MOUNTAIN DEVELOPMENT SERVICE DEPARTMENT BY THE
SUNDANCE ENGINEERING OF WORK. APPROVAL OF THE
AVENUE CONSTRUCTION CHANGE IS REQUIRED PRIOR
TO CONSTRUCTION OF THE PERMANENT
BMP.

SITE MAP NOTES

« NO MATERIALS TO BE EXPOSED TO
STORMWATER RUNOFF

e NO BUILDING OR POLLUTANT GENERATING
ACTIVITY AREAS ARE PROPOSED (FUELING,
GARAGES, WASTE CONTAINERS, WASH
RACKS, HAZARDOUS MATERIALS)

« NO ONSITE AREAS OF POTENTIAL EROSION

VICINITY MAP e NO EXISTING DRINKING WATER WELLS

NOSCALE




POST-CONSTRUCTION PERMANENT BMP EXHIBIT ‘A’
MERGE 56 ONSITE DMAS 12-14a - SWMDCMA
SHEET 2 OF 5 BIOFILTRATION BASIN AREA TABLE

ORIFICE

AREA OR FLOW RATE DIAMETER (IN)

BIOFILTRATION BASIN (1849 SF) -

BIOFILTRATION BASIN (2201 SF)

FOR HMP MAINTENANCE OF VAULT, BIOFILTRATION BASIN (1150 SF)
SEE SWMDCMA APPROVAL #2255199




POST-CONSTRUCTION PERMANENT BMP - EXHIBIT ‘A’

MERGE 56 ONSITE DMAS 12-14a - SWMDCMA
SHEET 3 OF 5

POST-CONSTRUCTION PERMANENT BMP OPERATION -+
MAINTENANCE PROCEDURE DETAILS
STORM WATER MANAGEMENT AND DISCHARGE CONTROL MAINTENANCE AGREEMENT APPROVAL NO.: 2584674

O&M RESPONSIBLE PARTY DESIGNEE: PROPERTY OWNER (SEA BREEZE PROPERTIES, LLC)

BMP MAINTENANCE SHEET
MAINTENANCE TASK FREQUENCY MAINTENANCE METHOD QUANTITY NUMBER(S)

DESCRIPTION

pwmrowra S S S S S S S S

TRASH & AS NEEDED AFTER TASKS INCLUDE TRASH REMOVAL FROM BASIN

BIOFILTRATION BASIN | SEDIMENT RAIN EVENT 3

REMOVAL




POST-CONSTRUCTION PERMANENT BMP - EXHIBIT ‘A’

MERGE 56 ONSITE DMAS 12 - 14a, 14b - SWMDCMA
SHEET 4 OF §

BIOFILTRATION BASIN NOTES

AMENDED SOIL SHALL CONFORM TO THE STANDARD SPECIFICATION PER APPENDIX F.4 OF THE CITY OF SAN DIEGO STORM
WATER STANDARDS MANUAL AND SHALL MAINTAIN A MINIMUM INFILTRATION RATE OF 5 IN/HR OVER THE LIFETIME OF THE
FACILITY.

GRAVEL STORAGE LAYER SHALL CONFORM TO THE STANDARD SPECIFICATION PER APPENDIX F.5 OF THE CITY OF SAN DIEGO
STORM WATER STANDARDS MANUAL AND SHALL CONSIST OF A MINIMUM 6” FILTER COURSE OVER MINIMUM 12" OF CLEAN
WASHED ASTM #57 OPEN GRADED STONE (VARIES PER HYDROMOD CALCS).

FILTER COURSE SHALL CONSIST OF 3" LAYER OF CLEAN WASHED ASTM 33 FINE AGGREGATE SAND OVERLYING A 3" LAYER OF
ASTM NO. 8 STONE.

UNDERDRAINS SHALL BE MINIMUM 6" SLOTTED PVC PIPE CONFORMING TO ASTM D3034 OR CORRUGATED HDP CONFORMING TO
AASHTO 252M. CLEANOUT PORTS SHALL BE A MINIMUM 8" DIAMETER WITH LOCKABLE CAP AND PLACED EVERY 50" OF
UNDERDRAIN LENGTH.

BIOFILTRATION BASINS SHALL BE PLANTED WITH ADEQUATE GROUNDCOVER AS OUTLINED IN APPENDIX E OF THE SAN DIEGO
LOW IMPACT DEVELOPMENT DESIGN MANUAL. SEE LANDSCAPE PLANS SHEETS FOR PLANTING PLAN.

BF—1 BIOFILTRATION BASINS WHICH DO NOT INCORPORATE ANY INFILTRATION SHALL BE FULLY LINED WITH A 30MIL
IMPERMEABLE LINER ON BOTH SIDES AND THE BOTTOM OF THE BASIN EXCAVATION.




POST-CONSTRUCTION PERMANENT BMP - EXHIBIT ‘A’
MERGE 56 ONSITE - SWMDCMA
SHEET 5 OF §

FINISHED GRADE FINISHED GRADE
OR SURFACE AS @ OR SURFACE AS
OCCURS PER PLAN PLANTING PER OCCURS PER PLAN

NOTE 4 WITH 3” :S%/
VARIES PER PLAN y
BOTTOM WIDTH / VARIES
PER PLAN 3 MIN

- I

ST

3 v P
%mmmo%b;.\&* ‘
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NOT TO SCALE




SAN-DIEGOY

RECORDING REQUESTED,BY:
THE CITY OF SAN DIEGO.AND
WHEN RECORDED MAILTO:

Latitude 33'Planning & Engineering
9968 Hibert St.;.2nd Floor

San Diego, CA 92131 (THIS SPACE IS FOR RECORDER'S USE ONLY)

STORM WATER MANAGEMENT AND DISCHARGE CONTROL MAINTENANCE AGREEMENT

APPROVAL NUMBER: ASSESSORS PARCEL NUMBER: PROJECT NUMBER:
2584800 697236

This agreement is made by and between the City of San Diego, a municipal corporation [City] and
SEA BREEZE 56, LLC

the owner or duly authorized representative of the owner [Property Owner] of property located at
8092 1/3 Carmel Mountain Road San Diego, CA 92129

(PROPERTY ADDRESS)

and more particularly described as: Parcels 2, 3 of PM

(LeGAL DEScRrIPTION OF PROPERTY)

in the City of San Diego, County of San Diego, State of California.

Property Owner is required pursuant to the City of San Diego Municipal Code, Chapter 4, Article 3, Division 3,
Chapter 14, Article 2, Division 2, and the Land Development Manual, Storm Water Standards to enter into a
Storm Water Management and Discharge Control Maintenance Agreement [Maintenance Agreement] for the
installation and maintenance of Permanent Storm Water Best Management Practices [Permanent Storm Water
BMP's] prior to the issuance of construction permits. The Maintenance Agreement is intended to ensure the
establishment and maintenance of Permanent Storm Water BMP's onsite, as described in the attached exhibit(s),
the project’s Storm Water Quality Management Plan [SWQMP] and Grading and/or Improvement Plan Drawing
No(s), or Building Plan Project No(s): 40552-D

Property Owner wishes to obtain a building or engineering permit according to the Grading and/or
Improvement Plan Drawing No(s) or Building Plan Project No(s): 40552-D

Continued on Page 2

Printed on recycled paper. Visit our web site at www.sandiego.gov/development-services. Upon

request, this information is available in alternative formats for persons with disabilities.

DS-3247 (05-16)




Page 2 of 2 City of San Diego * Development Services Department ¢« Storm Water Management and Discharge Control

NOW, THEREFORE; the parties’agreejasfollows:

1. Property Owner’shall have prepared, or if qualified, shall prepare an Operation and Maintenance Procedure
[OMP] for Permanent'Storm Water BMP's, satisfactory to the City, according to the attached exhibit(s), consis-
teht withithe Grading and/or Improvement Plan Drawing No(s), or Building Plan Project No(s): 40552-D .

2. ~Property(Owner shall install, maintain and repair or replace all Permanent Storm Water BMP's within their
property, according to the OMP guidelines as described in the attached exhibit(s), the project's SWQMP and

Grading and/or Improvement Plan Drawing No(s), or Building Plan Project No(s) 40552-D .

3. Property Owner shall maintain operation and maintenance records for at least five (5) years. These records shall
be made available to the City for inspection upon request at any time.

This Maintenance Agreement shall commence upon execution of this document by all parties named hereon,
and shall run with the land.

Executed by the City of San Diego and by Property Owner in San Diego, California.

See Attached Exhibit(s): "A"

(Owner Signature) THE CITY OF SAN DIEGO

APPROVED:
Gary Levitt, President
(Print Name and Title)

Sea Breeze 56, LLC
(Company/Organization Name) (City Control Engineer Signature)

(Print Name)

(Date)

(Date)

NOTE: ALL SIGNATURES MUST INCLUDE NOTARY ACKNOWLEDGMENTS PER CIVIL CODE SEC. 1180 ET.SEQ.




POST-CONSTRUCTION PERMANENT BMP - EXHIBIT ‘A’

MERGE 56 ONSITE DMA 14b - SWMDCMA
SHEET 1 OF 5

CAMIN POST-CONSTRUCTION
DEL SUR BMP NOTES

o ANY MODIFICATION(S) TO THE PERMANENT
POST CONSTRUCTION BMP
DEVICES/STRUCTURE SHOWN ON PLAN
REQUIRES A CONSTRUCTION CHANGE TO BE
PROCESSED AND APPROVED THOUGH
MOUNTAIN DEVELOPMENT SERVICE DEPARTMENT BY THE
SUNDANCE ENGINEERING OF WORK. APPROVAL OF THE
AVENUE CONSTRUCTION CHANGE IS REQUIRED PRIOR
TO CONSTRUCTION OF THE PERMANENT
BMP.

SITE MAP NOTES

« NO MATERIALS TO BE EXPOSED TO
STORMWATER RUNOFF

e NO BUILDING OR POLLUTANT GENERATING
ACTIVITY AREAS ARE PROPOSED (FUELING,
GARAGES, WASTE CONTAINERS, WASH
RACKS, HAZARDOUS MATERIALS)

« NO ONSITE AREAS OF POTENTIAL EROSION

VICINITY MAP e NO EXISTING DRINKING WATER WELLS

NOSCALE




POST-CONSTRUCTION PERMANENT BMP EXHIBIT ‘A’
MERGE 56 ONSITE DMA 14b - sSWMDCMA
SHEET 2 OF 5 BIOFILTRATION BASIN AREA TABLE

ORIFICE
DIAMETER (IN)

MWS L—8-12 Q=0.346CFS (151 SF) -

AREA OR FLOW RATE

FOR HMP MAINTENANCE OF VAULT,
SEE SWMDCMA APPROVAL #2255199

———/
\\ -

J/ l
/ \\ Y \\ S N

i \\\* 'DMA 14p




POST-CONSTRUCTION PERMANENT BMP - EXHIBIT ‘A’

MERGE 56 ONSITE DMA 14b - SWMDCMA
SHEET 3 OF $

POST-CONSTRUCTION PERMANENT BMP OPERATION -+
MAINTENANCE PROCEDURE DETAILS
STORM WATER MANAGEMENT AND DISCHARGE CONTROL MAINTENANCE AGREEMENT APPROVAL NO.: 2584800
0&M RESPONSIBLE PARTY DESIGNEE: PROPERTY OWNER (SEA BREEZE PROPERTIES, LLC)

BMP MAINTENANCE SHEET
DESCRIPTION MAINTENANCE TASK FREQUENCY MAINTENANCE METHOD QUANTITY NUMBER(S)

pwmrewra S S S S S S S S S S S S SSSS

TRASH & EVERY 6-24 MONTHS | TASKS INCLUDE TRASH REMOVAL FROM SCREENING

SEDIMENT DEVICE AND SEDIMENT REMOVAL FROM SEPARATION

MODULAR WETLANDS | REMOVAL CHAMBER.
SYSTEM REPLACE EVERY 12-24 MONTHS| REPLACE CARTRIDGE FILTER MEDIA AND DRAIN

FILTER MEDIA DOWN FILTER MEDIA.

TRIM EVERY 6-12 MONTHS | PRUNE VEGETATION AND REMOVE AND REPLACE
VEGETATION ANY DEAD PLANTS,




POST-CONSTRUCTION PERMANENT BMP - EXHIBIT ‘A’

MERGE 56 ONSITE - SWMDCMA
SHEET 4 OF §
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SEE NOTES INLET PIPE 2
RA J
DRAIN DOWN LINE INLET PIFE

PLAN VIEW

RIGHT END VIEW

BMP #14b: MODUL AR WETLANDS MWS-L-8-12

NOT TO SCALE




POST-CONSTRUCTION PERMANENT BMP -

MERGE 56 ONSITE - SWMDCMA
SHEET S OF §
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Attachment 4
Copy of Plan Sheets Showing
Permanent Storm Water BMPs

This is the cover sheet for Attachment 4.

The City of San Diego | Storm Water Standards
PDP SWQMP Template | January 2018 Edition
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DETAIL: BMP 14B
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BIO CLEAN ENGINEER'S STATEMENT

THE MANUFACTURER'S DETAILS AND CUT SHEETS INCLUDED HEREON HAVE BEEN DESIGNED BY BI0 CLEAN
ENVIRONMENTAL SERVICES, INC. BASED UPON DESIGN INFORMATION PROVIDED BY LATITUDE 33 PLANNING AND

THIS SHEET IS PROVIDED FOR INFORMATION ONLY. THE CITY
ENGINEER'S SIGNATURE ON_THESE PLANS DOES NOT CONSTITUTE
APPROVAL OF ANY OF THESE NOTES AND THE CITY WILL NOT
BE RESPONSIBLE FOR THER ENFORCEMENT.

PRIVATE_CONTRACT.

[BIOCLEAN DETALS FoR

MERGE 56 - UNIT 2
LOTS 189 and "A"-T" OF MAP 16457

G FES, RIS, ENGINEERING. BIO CLEAN ASSUMES NO RESPONSIBILITY FOR THE ACCURACY OR COMPLETENESS OF THE CITY OF SAN DIEGO, CALIFORNIA
A g REQUIRED "WATER QUALITY FLOW RATES"PROVIDED HEREON. THE ENGINEER'S STAMP ON THIS DRAWING IS DEVELOPUENT SERWCES DEPARTHENT PROVECT NO.__ 599996
SE. MEANT TO ASSURE THAT THE DEVICES SHOWN ARE MECHANICALLY COMPETENT AND WILL PERFORM TO THE SHEET 61 OF 61 SHEETS
EXTENT DETAILED HEREON PROVIDED THAT THE PROPER OPERATIONS AND MAINTENANCE PROCEDURES ARE 1266780
FOLLOWED TO PRESERVE THE DEVICE'S FUNCTIONALITY. IT IS THE RESPONSIBILITY OF THE OWNER TO PROVIDE | FOR CITY ENGREER _ — ) — ——
ONGOING MAINTENANCE INTO PERPETUITY AS OUTLINED IN THE "STORM WATER MANAGEMENT AND DISCHARGE | DESCRIPTION ]_BY APPROVED DATE_| FINED
CONTROL MAINTENANCE AGREEMENT APPROVAL 2255201’ REVISIONS TO THE DETAILS MAY BE REQUIRED IF ORIGNAL__| LAT33]
SOIL_CONDITIONS ON SITE ARE FOUND TO BE DIFFERENT FROM WHAT IS REFORTED IN THE “oroa73
INVESTIGATION. NADE3 COGROINATES
COREY LEE HAEDER DATE REGISTRATION 286-1723
RCE. 88728 EXPIRES: 03/31/2022 || pa—puiTs TAWBERT COURDINATES
T IRE, W i 110 "CONTRACTOR. DATE STARTED.
g p i i 40553~ 61-D

H:\1100\1176.30 MERGE

TION GHANGE\CC'B' (UNIT 2) - PTS'679236\1176.3 GRD ON. UNIT2—SHT 45 POST CON DETAILS 3 — COPY.DMG 12/16/2021 2:58 PM.

NEW SHEET



April'19,2021

San Diego Developmental
Services' Department

101%Ash St, San Diego, CA 92101
ATTN: VILLASENOR, JUAN

SUBJECT: MERGE 56 UNIT 1 & 2 CONSTRUCTION CHANGE “A”, PTS 679136 & PTS 679132
ADDENDUM LETTER TO STORM WATER QUALITY MANAGEMENT PLAN

The letter is to address the proposed changes in the Merge 56 Unit 2 Construction Change “A”, PTS
679132 (Construction Change to PTS 599996) Water Quality assessment, and in the Merge 56 Unit 1
Construction Change “A”, PTS 679136 (Construction Change to PTS 596359) Water Quality assessment,
per request by the Stormwater reviewer.

Note: Please refer to the attached DMA exhibits for the Drainage Management Areas mentioned
below.

PROPOSED PROJECT DESCRIPTION

This application proposes enacting changes to site grading and design across both Merge 56
Unit 1 and Merge 56 Unit 2 (for greater detail on these changes, please see respective PTS
submittal.) These changes include, but are not limited to: changing the location of Unit 1
BMPs 12 and 21 (Basin and Vault), shifting the street alignment of Merge 56 Private Drive N
further South, significantly redesigning the street alignments of Merge 56 Private Drive “Q”
and Private Drive “P”, and reworking Lot and building design within the entirety of Unit 2, as
well as adjusting Drainage Management Area design and utilized BMPs onsite.

Previously Approved Conditions: Drainage from all lots within the Unit 2 area was
parsed into 11 DMAs, managed by 6 BMP Biofiltration basins (BMP 14, 16-20), and 5
Modular Wetlands System units (BMP 3, 6, 7, 10, 11) for street treatment. Drainage
from all lots within the Unit 1 area was parsed into 13 DMAs, managed by 4 BMP
Biofiltration Basins (BMP 12-15), and 9 Modular Wetlands System units (BMP 1-6, 8-10)
for street treatment.

Proposed Conditions: The proposed construction change has been designed to maintain
overall drainage patterns of the previously approved Exhibit A, but with a greater
emphasis on Modular Wetland System usage. The Unit 2 site is now subdivided into 4
DMAs (15-18). DMAs 15-17 will each be treated by Modular Wetlands Systems, while
DMA 18 is classified as self-mitigating area. The Unit 1 site BMP 12 basin has shifted east
from its original location to allow BMP 21 (Storage Vault A) to be shifted into the
northwest corner of DMA 12. The configuration of BMP 21 has been adjusted while
maintaining the minimum required volume. BMP 12 has only been relocated and has not
changed dimensions.

9968 Hibert Street 2" Floor, San Diego CA 92131  T858.751.0633 ¢ www.latitude33.com



PROJECT WATER QUALITY AND HYDROMODIFICATION

Proposed Construction Change: Site drainage has been modified to exclude biofiltration
basins within the confines of Merge 56 Unit 2 (preserving the basins on the North end of
the site within Merge 56 Unit 1), opting to instead treat runoff in the more dense
residential areas primarily through BioClean’s Modular Wetland System (MWS) units.
The previously approved BMPs 10, 11, and 15-20 have been removed in this
construction change proposal, and BMPs 15, 16, and 17 (Modular Wetland Systems)
have'been implemented to take up the necessary treatment volumes in the Unit 2 area.
BMP 12, a biofiltration basin within the Unit 1 area, has been shifted east and reoriented
while preserving size and treatment function. In addition, DMAs 3, 6, 7, and 9 have been
revised from their approved condition to correlate with changes to the site grading and
layout. DMA’s 1 and 12-14 did not change and thus are not a part of this Addendum
Study. With these proposed measures in place, runoff generated from the site will not
result in any unmitigated drainage or storm water quality impacts on the existing
downstream conditions.

Note: Updated pollutant control sizing calculations and updated DMA and HMP exhibits
have been provided in this addendum study.

If you have any questions or need any further information please feel free to call me on my direct line
(858-875-1718) or email me at Justin.Giles@latitude33.com.

Sincerely,

Justin R. Giles, PE C83540
Project Manager
Latitude 33 Planning and Engineering
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. have read and understand that the City Engineer has adopted minimum requirements for
managing urban runoff, including starm water, from land development activities, as described in the
Storm Water Standards. | certify that this PDP SWQMP has been completed to the best of my ability
and accurately reflects the project being proposed and the applicable source control and site design
BMPs proposed to minimize the potentially negative impacts of this project's land development
activities on water quality. | understand and acknowledge that the plan check review of this PDP
SWQMP by the City Engineer is confined to a review and does not relieve me, as the Engineer in
Responsible Charge of design of storm water BMPs for this project, of my responsibilities for project

de5|gn

Engmeer of R ords rféture
71075 06-30-2021

PE# Expiration Date

MATTHEW J. SEMIC
Print Name

LATITUDE 33 PLANNING & ENGINEERING

Company
/

S
7; /7’/ 2 ‘ @ ’

Mok~



Project Name: ONSITE. MERGE 56 UNITS 1 & 2

Surnmary of PDP Structural BMPs Form I-6

PDP Structural BMPs

All PDPs must implement structural BMPs for storm water pollutant control (see Chapter 5 of the
BMP Design Manual, Part 1 of Storm Water Standards). Selection of PDP structural BMPs for storm
water polldtant’ control must be based on the selection process described in Chapter 5. PDPs
subject+to hydromodification management requirements must also implement structural BMPs for
flow: control-for hydromodification management (see Chapter 6 of the BMP Design Manual). Both
stormwater pollutant control and flow control for hydromodification management can be achieved
within the same structural BMP(s).

PDP structural BMPs must be verified by the City at the completion of construction. This includes
requiring the project owner or project owner's representative to certify construction of the
structural BMPs (complete Form DS-563). PDP structural BMPs must be maintained into perpetuity
(see Chapter 7 of the BMP Design Manual).

Use this form to provide narrative description of the general strategy for structural BMP
implementation at the project site in the box below. Then complete the PDP structural BMP
summary information sheet (page 3 of this form) for each structural BMP within the project (copy
the BMP summary information page as many times as needed to provide summary information for
each individual structural BMP).

Describe the general strategy for structural BMP implementation at the site. This information must
describe how the steps for selecting and designing storm water pollutant control BMPs presented in
Section 5.1 of the BMP Design Manual were followed, and the results (type of BMPs selected). For
projects requiring hydromodification flow control BMPs, indicate whether pollutant control and flow
control BMPs are integrated or separate.

Step 1: Pertheincluded Harvest and Use feasibility form -7, the projectis
considered infeasible for harvest and use.

Step 2: Pertheincluded Form I-8 Categorization of Infiltration Feasibility Condition
the feasibility screening category is No Infiltration due to the presence of expansive
and poor draining NCRS type D soils.

Step 3: Flow-thru Treatmentis required to treat runoff from the proposed private
streets for DMA's 1-9 and from the areas south of Merge Avenue (DMAs 15-17).
Biofiltration basins were deemed infeasible due to lack of space within the
parkways. A Modular Wetlands Device was chosen for its smaller footprint and
biological processes. See worksheets B.5-6 for sizing. Due to the future com mercial
and residential development being subject to change, thisreport will show these
areas as pervious mass graded pads with temporary biofiltration basins. See
worksheets B.5-1 for basin sizing. Ultimate BMP's for the future development will be
provided in a future amended SWQMP.

(Continue on page 2 as necessary.)

30 The City of San Diego | Storm Water Standards
Form I-6 | January 2018 Edition



Project Name: ONSITE MERGE 56-UNITS 1 & 2

Form I-6 Page 2 of 42

(Continued from-page 1)

Step'4: Eor<HMP_mitigation, an underground vault system will be utilized to mitigate
the 0,502-Q10.storm events. The streets/ parkways and the future develop ments
weretaken into/account to assure the sizing of the storage vaults would be
adeguate’once the entire site is developed. Conservative values for the pervious and
impervious-areas for the future developments were used in sizing the storage
vaults«The San Diego Hydrology Model (SDHM) was used to size the vault system.

31 The City of San Diego | Storm Water Standards
Form I-6 | January 2018 Edition



Merge 56 Units 1 & 2

40552-34-D

biofiltration BMP it serves in discussion section below)

]:| Flow-thru treatment control with alternative compliance (provide BMP type/description in
discussion section below)

DDetention pond or vault for hydromodification management

DOther (describe in discussion section below)

Purpose:
E Pollutant control only

]:l Hydromodification control only

[[J€ombined pollutant control and hydromodification control
[[]Pre-treatment/forebay for another structural BMP
[CJother (describe in discussion section below)

Who will certify construction of this BMP? Matthew J. Semic | RCE 71075 | 858.751.1704
Provide name and contact information for the | Latitude 33 Planning & Engineering -

party responsible to sign BMP verification form | 9968 Hibert Street, 2nd Floor
DS-563 San Diego, CA 92132

SeaBreeze Communities, or designated
Property/Homeowner's Association

Who will be the final owner of this BMP?

SeaBreeze Communities, or designated
Property/Homeowner's Association

SeaBreeze Communities, or designated
Property/Homeowner's Association Dues

38




Merge 56 Units 1 & 2

40553-5

BMP.3 (4' x 6" Modular Wetlands System) was sized utilizing worksheet B.6-1 (see calculation
worksheets.in Attachment 1e). The required minimum treatment flow rate for BMP 3 from
worksheet B.6-1 is0.072 cfs. The proposed BMP 3 has a treatment flowrate of 0.073 cfs.

39



Merge 56 Units 1 & 2

40552-34-D

biofiltration BMP it serves in discussion section below)

]:| Flow-thru treatment control with alternative compliance (provide BMP type/description in
discussion section below)

DDetention pond or vault for hydromodification management

DOther (describe in discussion section below)

Purpose:
E Pollutant control only

]:l Hydromodification control only

[[J€ombined pollutant control and hydromodification control
[[]Pre-treatment/forebay for another structural BMP
[CJother (describe in discussion section below)

Who will certify construction of this BMP? Matthew J. Semic | RCE 71075 | 858.751.1704
Provide name and contact information for the | Latitude 33 Planning & Engineering -

party responsible to sign BMP verification form | 9968 Hibert Street, 2nd Floor
DS-563 San Diego, CA 92135

SeaBreeze Communities, or designated
Property/Homeowner's Association

Who will be the final owner of this BMP?

SeaBreeze Communities, or designated
Property/Homeowner's Association

SeaBreeze Communities, or designated
Property/Homeowner's Association Dues

44




Merge 56 Units 1 & 2

40552-4

BMRPR.6 (4' x. 17" Modular Wetlands System) was sized utilizing worksheet B.6-1 (see
calculation‘'worksheets in Attachment 1e). The required minimum treatment flow rate for
BMP/6_from worksheet B.6-1 is0.173 cfs. The proposed BMP 6 has a treatment flowrate of
0175 cfs.

45



Merge 56 Units 1 & 2

40552-34-D

biofiltration BMP it serves in discussion section below)

]:| Flow-thru treatment control with alternative compliance (provide BMP type/description in
discussion section below)

DDetention pond or vault for hydromodification management

DOther (describe in discussion section below)

Purpose:
E Pollutant control only

]:l Hydromodification control only

[[J€ombined pollutant control and hydromodification control
[[]Pre-treatment/forebay for another structural BMP
[CJother (describe in discussion section below)

Who will certify construction of this BMP? Matthew J. Semic | RCE 71075 | 858.751.1704
Provide name and contact information for the | Latitude 33 Planning & Engineering -

party responsible to sign BMP verification form | 9968 Hibert Street, 2nd Floor
DS-563 San Diego, CA 92136

SeaBreeze Communities, or designated
Property/Homeowner's Association

Who will be the final owner of this BMP?

SeaBreeze Communities, or designated
Property/Homeowner's Association

SeaBreeze Communities, or designated
Property/Homeowner's Association Dues
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Merge 56 Units 1 & 2

40552-4

BMP.7 (4' x4“Modular Wetlands System) was sized utilizing worksheet B.6-1 (see calculation
worksheets.in Attachment 1e). The required minimum treatment flow rate for BMP 7 from
worksheet B.6-1is 0.029 cfs. The proposed BMP 7 has a treatment flowrate of 0.052 cfs.
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Merge 56 Units 1 & 2

40552-34-D

biofiltration BMP it serves in discussion section below)

]:| Flow-thru treatment control with alternative compliance (provide BMP type/description in
discussion section below)

DDetention pond or vault for hydromodification management

DOther (describe in discussion section below)

Purpose:
E Pollutant control only

]:l Hydromodification control only

[[J€ombined pollutant control and hydromodification control
[[]Pre-treatment/forebay for another structural BMP
[CJother (describe in discussion section below)

Who will certify construction of this BMP? Matthew J. Semic | RCE 71075 | 858.751.1704
Provide name and contact information for the | Latitude 33 Planning & Engineering -

party responsible to sign BMP verification form | 9968 Hibert Street, 2nd Floor
DS-563 San Diego, CA 92138

SeaBreeze Communities, or designated
Property/Homeowner's Association

Who will be the final owner of this BMP?

SeaBreeze Communities, or designated
Property/Homeowner's Association

SeaBreeze Communities, or designated
Property/Homeowner's Association Dues
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Merge 56 Units 1 & 2

40553-4

BMP.9 (4'x.8""Modular Wetlands System) was sized utilizing worksheet B.6-1 (see calculation
worksheets.in Attachment 1e). The required minimum treatment flow rate for BMP 9 from
worksheet B.6-1is 0.112 cfs. The proposed BMP 9 has a treatment flowrate of 0.115 cfs.
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Merge 56 Units 1 & 2

15
40553-42-D

biofiltration BMP it serves in discussion section below)

]:| Flow-thru treatment control with alternative compliance (provide BMP type/description in
discussion section below)

DDetention pond or vault for hydromodification management

|:|Other (describe in discussion section below)

Purpose:
E Pollutant control only

]:l Hydromodification control only

[[J€ombined pollutant control and hydromodification control
[[]Pre-treatment/forebay for another structural BMP
[CJother (describe in discussion section below)

Who will certify construction of this BMP? Matthew J. Semic | RCE 71075 | 858.751.1704
Provide name and contact information for the | Latitude 33 Planning & Engineering -

party responsible to sign BMP verification form | 9968 Hibert Street, 2nd Floor
DS-563 San Diego, CA 92144

Lennar Homes , or designated
Property/Homeowner's Association

Who will be the final owner of this BMP?

Lennar Homes , or designated
Property/Homeowner's Association

Lennar Homes , or designated
Property/Homeowner's Association Dues
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Merge 56 Units 1 & 2

15
40553-4

BMP 15 (3<8' x-20' Modular Wetlands System) was sized utilizing worksheet B.6-1 (see
calculation'worksheets in Attachment 1e). The required minimum treatment flow rate for

BMP_15 from worksheet B.6-1is 1.678 cfs.The proposed BMP 15 has a treatment rate of
1.680fs.
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Merge 56 Units 1 & 2

16
405583-42-D

biofiltration BMP it serves in discussion section below)
]:| Flow-thru treatment control with alternative compliance (provide BMP type/description in

discussion section below)

DDetention pond or vault for hydromodification management
|:|Other (describe in discussion section below)

Purpose:
E Pollutant control only

]:l Hydromodification control only

[JCombined pollutant control and hydromodification control
[JPre-treatment/forebay for another structural BMP
[CJother (describe in discussion section below)

Who will certify construction of this BMP?

Provide name and contact information for the
party responsible to sign BMP verification form

DS-563

Matthew J. Semic | RCE 71075 | 858.751.1704
Latitude 33 Planning & Engineering -

9968 Hibert Street, 2nd Floor

San Diego, CA 92145

Who will be the final owner of this BMP?

64

Lennar Homes , or designated
Property/Homeowner's Association

Lennar Homes , or designated
Property/Homeowner's Association

Lennar Homes , or designated
Property/Homeowner's Association Dues




Merge 56 Units 1 & 2

16
40553-4

BMP 16 (3- 8' x20' Modular Wetlands System) was sized utilizing worksheet B.6-1 (see
calculation worksheets in Attachment 1e). The required minimum treatment flow rate for
BMP-16 from worksheet B.6-1is 1.605 cfs.The proposed BMP 16 has a treatment rate of
1.629 cfs.
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Merge 56 Units 1 & 2

17
40553-42-D

biofiltration BMP it serves in discussion section below)
]:| Flow-thru treatment control with alternative compliance (provide BMP type/description in

discussion section below)

DDetention pond or vault for hydromodification management
|:|Other (describe in discussion section below)

Purpose:
E Pollutant control only

]:l Hydromodification control only

[JCombined pollutant control and hydromodification control
[JPre-treatment/forebay for another structural BMP
[CJother (describe in discussion section below)

Who will certify construction of this BMP?

Provide name and contact information for the
party responsible to sign BMP verification form

DS-563

Matthew J. Semic | RCE 71075 | 858.751.1704
Latitude 33 Planning & Engineering -

9968 Hibert Street, 2nd Floor

San Diego, CA 92146

Who will be the final owner of this BMP?
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Lennar Homes , or designated
Property/Homeowner's Association

Lennar Homes , or designated
Property/Homeowner's Association

Lennar Homes , or designated
Property/Homeowner's Association Dues




Merge 56 Units 1 & 2

17
40552-4

BMP_ 17 (8" x'24" Modular Wetlands System) was sized utilizing worksheet B.6-1 (see
calculation worksheets in Attachment 1e). The required minimum treatment flow rate for
BMP-17 from worksheet B.6-1is 0.632 cfs.The proposed BMP 17 has a treatment rate of

0.693 cfs.

67



) EY = —
8 — il
) N
S SN S oY » L
= = |
T — e T i
= = e e e e I ) W T i
= = — = A Sy . s Iy = |
e g —— sl = Y
§ L T el i h =
EE AT wh gepliuoll ]
R E R IS8 RSt ,A)“i,x‘y\")‘; i T LS -
R B O S, ety oy | N S Y G R L YA T R ] =
_ SRS G e | D WL L hilh TR (R R §
= GEmn T N N el s e SEiE i gl I R N RS < T
= s e L DR ‘:“(\‘!‘v]‘.JJ"W\»A\‘,A“‘; iy el o TR ody
g ;\;"M(ﬂ‘%’v"v”‘V"fi’ S QT ROh) At T IR Y GevsE ey | N AR
o Ay Qe SR AT R B ARl A T el itravEH U LR
7 T RSN N eY, DT \‘:‘\\m‘\‘ Poasts B 7SS i R RS b S
e N HL R WG| VNS WG TS | R oy A . TESY ST Y
; ﬁ O e T e ol ) ey L 1 ST iy g kil i 8 Wi
X N AR T e B S my T FER ! N ol e LA s
TP e i O Ml G ‘ AT
& T AN ey L NG NG T / e e
3 WED £ S N BNTER AL e o
=~ (i LYV - iy QIR ACH e i LI R P
\ 9 LY T A 1R e N AN A B LA AN il
D LRIl 8 Sl 3 RGO R N O AP
S 3 9 m‘w\\’ ¥ - / NN K] 2 Y f s
£ NG X % 2 50U AR ‘\‘, L AT i TR
H o J ) g v AN R S D = = ot
N R P QL g Ty g SRRkl T 0
N ! NS A ORI e b e A S BN
~ S by = m g iy, ‘,g' g SRS R 6 DA ity T A
Sy S (AR ) 2 A A R B i WA
0 % iR S AL AL RS A
N S N DAY o Y R AR~ R AR A
N W AN e a, i R ik R R | ™y A
e8I /= LA Rt A
\ N & e, g 3) 1 R e / Cte ot
A A i woneb el e e s
= N IMEAGRY Al <5/ Ly A Ge Ry e i Ly
PR Sl S8/ SR ey B
\\ \ ”“%@‘7‘172‘.1 GRSV S e LR Wi 3\;"'/ il
< i o ey {3 ! et i
7 \ AN L mE i oy & /A it M i

\w

A,
ARy
TR A

s
S,

059211 TN B0
1z0z/6i/ra_ava

EXEE
o %8 v

d

It
ONRIFINIONT § ONIND
~3epniie]

<

i
08 07

7

=3
7
N

qQi-BL INGWHOVLLY

NI 260 1¥ 344

a0 N

SV 072405 0
S0ves GaHSN

Wid 85 sung00

‘SONSZIN NLSIXS 404 V) AVNDS V38Y 336 _NOTGH MOHS
LV T8 QU GINNSSY S1 A0 ELYNONNOND S6L ATV G3LYO 4O

WA TN INLSIG 3L “SIAULVES DEOTORONH YETLVA ONLSTKS

NOILVINHOSINI SIS d3SOd0OHd
SHOT ATIVALW 03708 L 40 ALBOTYH 341 SOV OIS
00 0NN 40 SSL VY NI Y00 WTWAGHIN TYONROTL.
VINYS 430401 20 43600 1 1SN UENO SISUT (SVAS20) SV
U N F4v00 oL VIS U TG K00 TR

WO33H NHOHS SINSGHNDZ NOK30 2L STIIVEY ROTT CR0a080

AeToN iy
(R RE o R RILCI
RSN TR A i
HEARNSEON R R AT
AR S WO TR i \"‘(’“‘.\‘“! Wl
o s NN NIRRTV i
o :‘\A A f U
B "s"r"\“,‘. DLVERE ¢
e AR o Ny 1)
S DGR
i AR NNy, STAV R
R, AN
1“:"3“-“:” e Mg W AR
AN SOTEEY (R N TR =
T R R R
A\ e O s RO
A Rl (1Y) SRR AR
O NN 8 XN e
Y 1 o N i AR AR )
N fale LV R AU RN !
NN\ 2 R NN
X ot AN ROL LR 8
AR AN AV I
N SN A v B R
iV ‘,}u‘“s" L/ TN 0 3
NV ARG
: 2 Y N\ K N DA |
SIS AERAG
- W i i N\
e R N
)
e © o
25§ ggau ;E% =
%é H §§§g §§$§ 3
£ S R B _Zu
g2 §§ 28 o258 >
$a 8, egs ALT A
EE o5 8fe 3210
fx nE e 3R (2
fe Ro gwd 359
B fn g3 gsd
TERETISS B
5 SR
9 § B s
7 i &7 8g cef g3
m 995 sip gad
B o 32 53 &Y %
o g Bl cof aed
03 HE 8 &Az g8
359 N
Et I3 5 By u3d 3
i 3 sl w I
sg 1% g ‘ ) ﬂ
g2 35 §af 3 & SASAATARE g g
& F S ez HBE ges EHERH] N H T
~ < = = 2 ggs §§ 2 3
? £c ER ] .
9 to o 31 s§® S%; g4 ;
e in T n el 83% <R H ;
) >3 = BRI N L A 2
E o T 5|35 L ,
O [¢] 2 3% @pg 4 i :
m- (vy) 588 sls 3R RN “
= u § 55 a§ 352 HHs i :
4] §|— 5 53 S Bl ME ”% :
zm ) § 37 =8 i3 B2 i :
b e d A g§§ §§ EIFER H H
“ é — )_>| g E 2 ; i :
% % ’\IJ 0 il i g
Za g : Y [
=3 8 N I "
z ® l'_Ul'l %’ g § H H 23 § = ;
0 8 BN |
m3 e R i HHY
X Z r |5 an 2 <5 833 NN
gz T0 FEES % §§§ it
3 gerrzgissEiiin o> HEH 2 BRg g & »2 3 el FIAER 3R ¥ROBR K
gy g a 5 3 o 1ELS 8= 39 3 S 5 N H B
= Lo 8 38¢ : 4 =k ‘%gé e o2 EEL 38 H 3 558 Egggg
oz s & 8 v} AL g z @ 3 i 2 g 55 2 g ﬂ§ o :
3 ©) 2 2 7] z H 2om 3% 5 E a3 3 ts 3 E z
i § Sl@ | € @8 7| E e b e st 5 H a g
IC DDDDDD g ik 11 R RS ER RN H B J5ROR Z o @
H IS 3 g 33 AR R g i Beiafd
El s} g 8 i B E: R 1 H
§ = > &3 BiH & 3 E H P 2adb o i
- F M st g 5 3 4 B 22500 < i
L § B S )
3 2 Ed % g 4 - 5 a8
E 55 8 3 5 2 Bazag § §§ §
H i i 383831 2 g 4
7 ¥y Fhd Ioszda o s 9
|
EY

WZ966 SLd 01 ¥313H Y3 LONNS NS ATNO ONLV3HI Sane 404
TR KA VIO 335 NoRISH NNOHS VRV TSSOV VNV

®
®,

»
091

%24

=]




' LEGEND

PROJECT BOUNDARY
DMA BOUNDARY
[o0a0_acRes] SUBAREA ACREAGE
DMA ICON

\\\\\ IMPERVIOUS - ROAD/DRIVEWAY
IMPERVIOUS -SIDEWALK

IMPERVIOUS - ROOF/BUILDING

IMPERVIOUS - ASSUME 70% IMPERVIOUSNESS
FOR PRIVATE REAR YARD

PERVIOUS - LANDSCAPE ONSITE

LANDSCAPE AREAS SERVING AS VOLUME
RETENTION

PERVIOUS - PARK

SELF-MITIGATING

SELF-RETAINING AREAS/POOLS

HYDROLOGIC SOIL TYPE

POINT OF COMPLIANCE

7

\ \ ‘ = — - \/\ \

e [T T

/ -~ > > STRUCTURAL BMPS
\ 2 ; /] = rd \ ? i\ COMPACT PROPRIETARY
\ = / \ BIOFILTRATION
| D
\ | v “ == o SITE DESIGN BMPs
= SD-1 MAINTAIN NATURAL HYDROLOGIC FEATURES
\ MERGE 56 SD-2 CONSERVE NATURAL AREAS, SOILS, VEGETATION
‘Modular Modular ‘Modular, SD-3 MI E IMPERVIOUS AREAS
Description Units Wetland Wetland Wetland SD-4 MINIMIZE SOIL COMPACTION
/ System Linear|ystem Linear| System Linear MWM wacnzm%m\mnuoﬂm_ywwﬂm.ﬂr_%__,_m_umxm_02
\ Drainage Basin ID = Nomef unitless BE3 15 BE3 10 BE3 17 SD-7 LANDSCAPING WITH NATIVE OR DROUGHT TOLERANT
ocation| N/A DMA 15 DMA 16 DMA 17 SPECIES
/ Total Tributary Area ac 7.418 7.732 2.750
i 323147 336818 119772 SOURCE CONTROL BMPs
\ Final Adjusted Runof Factor] 075 0.69 0.76 SC-1 PREVENTION OF ILLICIT DISCHARGES TO MS4
85th Percentlle Design Rainfall Depth 0.65 0.65 053 SC-2 STORM DRAIN STENCILING OR SIGNAGE
Design Capture Volume cubic-feet 13,092 12,523 4,019 SC-5 PROTECT TRASH STORAGE AREAS
- Volume Retainied/Biofiltered | _cubic-feet 19638 18784 6029 SC-6 ADDITIONAL BMPS BASED ON POTENTIAL SOURCES OF
z Defecit of Effectively Treated Stormwater| RUNOFF POLLUTANTS
Requiring Flow-Thru Treatment] 2r2Wadown (r) 36 36 36 SC-6A ON-SITE STORM DRAIN INLETS
I\ afustren: Factor] DD 0CF] = E SC-6B INTERIOR FLOOR DRAINS AND ELEVATOR SHAFT
) o m m SUMP PUMPS
Waflow e | crs T T SC-6C INTERIOR PARKING GARAGES
J - SC-6D NEED FOR FUTURE INDOOR & STRUCTURAL PEST
y ¥ Flow Rate .mw.mz Factor] __unitless 15 1.5 CONTROL
Cks Py Lsts SC-6E LANDSCAPE/OUTDOOR PESTICIDE USE
unitiess _EERIEEIEES IR SC-6F POOLS, SPAS, PONDS, FOUNTAINS, AND OTHER
CFS 0.560 0.343 WATER FEATURES
# SC-6H REFUSE AREA
Modular Wetland Treatment Flow Rate (Total) CFs SC-60 FIRE SPRINKLER TEST WATER
anitless SC-6P MISCELLANEOUS DRAIN OR WASH WATER

SC-6Q PLAZAS, SIDEWALKS, AND PARKING LOTS

o sumtion
owa s o)f ooy arce fowso) w20
-

s

s

\ 4, X / \\“\M\\ PREPARED BY: DMA MAP MAP
. HUNSAKER
N ' \ ; W & ASSOCIATES 1

UNDERLYING SOIL GROUP: D y 2 ' acvaron e T e o—" MERGE 56 OF

APPROXIMATE DEPTH TO GROUNDWATER = >20Q' MWS-1-8-24-V Flow-Based Modular Wetland (BF-3-17) MWS-L-8-20-V Flow-Based Modular Wetland (BF-3-15,16) ENGNERING  Sun Diegs, Ca 52121 \_
WORTO SCAE T T SURVEYING  PHIRSE)558-4500- FXIBSEIS58 141

NO CRITICAL COARSE AREAS REQUIRE RRESERVATION CITY OF SAN DIGO, CALIFORNIA

WOF Z167-017%

RI\1213\Hyd\SWMP\FE\ACAD\ 1213 DVA Map Revised per FE.dwg[JMar—30-2021



SITE SPECIFIC DATA
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Project Name: ONSITE MERGE 56 UNITS 1 & 2

Worksheet B-1

DMA Unique
Identifier

Area
(acres)

Tabular Summary of DMAs
Impervious Area
Area %Imp | HSg | Weighted
e Runoff
Coefficient

DCV
(cubic
feet)

Treated By (BMP
ID)

Pollutant Control
Type

Drains to
(POC ID)

' 4

0. of DMAs

\

Summary of DMA Information (Must match proj

Total DMA
Area
(acres)

Total
Impervious
Area
(acres)

% Imp

Area
Weighted
Runoff
Coefficient

ect descript

Total DCV
(cubic
feet)

Total Area
Treated (acres)

ion and SWQMP Narrative)

No. of
POCs

Where: DMA = Drainage Management Area; Imp = Imperviousness; HSG = Hydrologic Soil Group; DCV= Design Capture Volume; BMP = Best Management
18,.ctice; POC = Point’of Compliance; ID = identifier; No. = Number

The City of San:Biego+|'Storm Water Standards
Worksheet B-17| January.2018 Edition




Area Weighted Runoff Factor (DMA 2)

;‘\\} ; \Q\)r/\q -

Roof 0.9 - -
Conctete of Asphalt 0.9 44,846 40,361
YnitPavers (Grouted) 0.9 - -
Decomposed Granite 0.3 - -
Cobbles 6r Crushed Aggregate 0.3 - -
Ammended, Mulched soils or Landscape 0.1 13,517 1,352
CompactedSoils (Unpaved Parking 0.3 - -
Natural (A Soil) 0.1 - -
Natural (B Soil) 0.14 - -
Natural (C Soil) 0.23 - -
Natural (D Soil) 0.3 - -
Total 58,363 41,713
Composite C 0.71
Worksheet B.2-1 DCV (DMA 2)
1 8$th percentile 24-hr storm depth from J= 056 linches
Figure B.1-1
2 Area tributary to BMP (s) A= 58,363 |square-feet
Area weighted runoff factor (estimate | ._ .

> |using Appendix B.1.1 and B.2.1) €= 0.71  Junitless

4 Trees Credit Volume TCV= cubic-feet

5 Rain barrels Credit Volume RCV= cubic-feet

6 Calculate DCV = (3630 x C x d x DCV= 1947  |cubic-feet

(A/43560)) — TCV - RCV




Worksheet B.6-1: Flow-Thru Design Flows (BMP 2)

=~ O

SO A
1 |DCV DCV 1947 cubic-feet
2 |DCV retained DCV:retained 0 cubic-feet
3 . |DCV biocfilteted DCVbiofiltered 0 cubic-feet
4 |DCV'requirifigiflow-thru (Line 1 — Line 2 — 0.67*Line 3) DCViaow-thru 1947 cubic-feet
5 |Adjustment factor (Line 4 / Line 1)* AF= 1 unitless
6/ |Design rainfall intensity i= 0.20 in/hr
7 < JAréa tributary to BMP (s) A= 1.34 acres
8( |Area-weighted runoff factor (estimate using Appendix B.2) C= 0.71 unitless
9 |Calculate Flow Rate = AF x (Cxix A) Q= 0.192 cfs
10* [Design Flow Rate = (Line 9 x 1.5) Q= 0.287 cfs

1) Adjustment factor shall be estimated considering only retention and biofiltration BMPs located upstream of flow-
thru BMPs. That is, if the flow-thru BMP is upstream of the project's retention and biofiltration BMPs then the flow-
thru BMP shall be sized using an adjustment factor of 1.

2) Volume based (e.g., dry extended detention basin) flow-thru treatment control BMPs shall be sized to the volume
in Line 4 and flow based (e.g., vegetated swales) shall be sized to flow rate in Line 9. Sand filter and media filter can

be designed either by volume in Line 4 or flow rate in Line 9.

3) Proprietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the calculated flow rate
in Line 9; certified treatment capacity per unit shall be consistent with third party certifications.




2/19/2021

("

)
Pt b

M

Project Name

J»
|

MERGE 56 ONSITE UNITS 1 & 2

gy
W[ d

BMP ID

Sizing Method for Volume Retention Criteria

Area draining to the BMP

BMP 2

Worksheet B.5-2

58,363

sq. ft.

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

0.71

85" percentile 24-hour rainfall depth

0.56

inches

4

Design capture volume [Line 1 x Line 2 x (Line 3/12)]

1947

cu. ft.

Volume Retention Requirement

Measured infiltration rate in the DMA

Note:

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS
Type C soils enter 0.30

When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if
there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05

0.006

in/hr.

Factor of safety

Reliable infiltration rate, for biofiltration BMP sizing [Line 5/ Line 6]

0.003

in/hr.

Average annual volume reduction target (Figure B.5-2)
When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62)

When Line 7 < 0.01 in/hr. = 3.5%

3.5

%

Fraction/of DCV to be retained (Figure B.5-3)
When Line 8> 8% =
0:0000013 Line 8° - 0.000057 x Line 8% + 0.0086 x Line 8 - 0.014

When Line.8 < 8% =0.023

0.023

10

Target volume retention [Line 9 x Line 4]

45

cu. ft.

Version 1.0 - June 2017
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MERGE 56 ONSITE UNITS 1 & 2
Project Name
BMP 2
BMP ID
Volume Retention for No Infiltration Condition orksheet B.5-6
1 Area draining to the biofiltration BMP 58,363 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.71
3 Effective/impervious area draining to the BMP [Line 1 x Line 2] 41713 sq. ft.
4 Required area for Evapotranspiration [Line 3 x 0.03] 1251 sq. ft.
5 Biofiltration BMP Footprint 117 sq. ft.
Landscape Area(must be identified on DS-3247)
[ Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and SD-F 8658
Fact Sheet (sq. ft.)
7 Impervious area draining to the landscape area (sq. ft.) 7215
Impervious to Pervious Area ratio
8 . . 0.83 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area
9 i ) X 4810 0 0 0 0
If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s 1 to 5] 4810 sq. ft.
11 Provided footprint for evapotranspiration [Line 5 + Line 10] 4927 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 2 Line 4? Volume Retention Performance Standard is Met
13 Fraction of the performance standard met through the BMP footprint and/or landscaping [Line 11/Line 304
4] i
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 45 cu. ft.
Volume retention required from other site design BMPs
15 [(1-Line 13) x Line 14] -131.6298584 cu. ft.
Site Design BMP
Identification Site Design Type Credit
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). [sum of
Line 16 Credits for Id’s 1 to 5] 0 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line 16 = Line 157 | Volume Retention Performance Standard is Met

Version 1.0 - June 2017



SITE SPECIFIC DATA
PROJECT NUMBER 7656
PROJECT NAME MERGE 56 ONSITE DESIGN
WETLANDMEDIA~ | VERTICAL
PROJECT LOCATION SAN DIEGO, CA BED UNDERDRAIN
STRUCTURE 1D BMP 2 PATENTED~\| MANIFOLD
TREATMENT REQUIRED PERIMETER
EATMENT REQUI VOID AREA
VOLUME BASED (CF) FLOW BASED (CFS)
N/A 0.287
TREATMENT HGL AVAILABLE (FT) N/K S
PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE DVERT PRE-FILTER—
CARTRIDGE
PIPE DATA IE. MATERIAL DIAMETER
INLET PIPE 1 373.27 PVC 8"
INLET PIPE 2 N/A N/A N/A m
OUTLET PIPE 371.21 PVC 8"
PRETREATMENT | BIOFILTRATION | DISCHARGE NLET PIPE OUTLET PIPE
RIM ELEVATION 375.46 375.46 375.46 SEE NOTES DRAN DOWN LINE SEE NOTES
SURFACE LOAD |  PEDESTRIAN N/A PEDESTRIAN
FRAME & COVER| ~ 2EA 930" | OPEN PLANTER 830" PLAN VIEW
WETLANDMEDIA VOLUME (CY) 6.34
ORIFICE SIZE (DIA. INCHES) #2.55"
NOTES: PRELIMINARY NOT FOR CONSTRUCTION. 14 DVERT TO BE
PLACED IN UPSTREAM CATCH BASIN WITH LE. OUT AT 373.52.
INSTALLATION NOTES
1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERILS AND
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND ¢/l

1.
2.

APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE

MANUFACTURERS® SPECIFICATIONS, UNLESS OTHERWISE STATED IN ———374.19 | j%
MANUFACTURER'S CONTRACT. TREATMENT HGL/

DVERT BYPASS

UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY
THE"PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE FOR VERIFYING
PROJECT ENGINEER'S RECOMMENDED BASE SPECIFICATIONS.
CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING
PIPES. ALL*PIPES*MUST BE FLUSH WITH INSIDE SURFACE OF
CONCRETE (PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF
OUTFLOW: PIPE MUST-BE FLUSH WITH DISCHARGE CHAMBER FLOOR.
ALL/PIPES~SHALL BE SEALED) WATERTIGHT PER MANUFACTURER'S
STANDARD CONNECTION. DETAIL.

CONTRACTOR RESRONSIBLE FOR/INSTALLATION OF ALL PIPES, RISERS,

MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND

HATCHES _TO MATCH /FINISHED "SURFACE | UNLESS SPECIFIED OTHERWISE.
VEGETATION SUPPLIED AND INSTALLED BY OTHERS. ALL UNITS WITH
VEGETATION MUST HAVE DRIP. OR SPRAY/IRRIGATION SUPPLIED AND
INSTALLED" BY OTHERS,

CONTRACTOR RESPONSIBLE FOR-CONTACTING BIO CLEAN FOR
ACTIVATION OF~UNIT. MANUFACTURER'S WARRANTY-IS VOID WITHOUT
PROPER ACTIVATION BY A BIO\CLEAN~REPRESENTATIVE.

GENERAL NOTES

MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED.

IEIN

6"—=—

[=—26

13'-0"

ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND ,CAPACITIES \ARE SUBJECT TO
CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT-DIMENSIONS, WEIGHTS

AND ACCESSORIES PLEASE CONTACT BIO CLEAN.

ELEVA

TION VIEW

375.46

RIM/FG

J71.21

IE out

»

VEGETATION ~
PLANT -
ESTABLISHMENT w
MEDIA «
,_w,_
]
n! i
6"—=| 8-0" AIW.
LEFT END VIEW
4%1 MANHOLE c/L

6" t\_ BASE.

RIGHT END VIEW

TREATMENT FLOW (CFS) 0.293
OPERATING HEAD (FT) 29
PRETREATMENT LOADING RATE (GPM/SF) 1.7
WETLAND MEDIA LOADING RATE (GPM/SF) 1.0

nfmmﬁ,sz

THIS PRODUCT WAY BE PROTECTED BY ONE OR MORE OF
THE FOLLONING US PATENTS: 7425,262; 7470,362;
7,674,378; 8,503,816: RELATED FOREGN PATENTS OR
OTHER PATENTS PENDING

PROPRIETARY AND CONFIDENTIAL:

THE INFORMATION CONTAINED IN THIS DOCUMENT IS THE SOLE
PROPERTY OF FORTERRA AND ITS COMPANIES. THIS DOCUMENT,

IN ANY MANNER WITH OUT THE WRITTEN CONSENT OF FORTERRA.

NOR ANY PART THEREOF, MAY BE USED, REPRODUCED OR MODIFIED|

MWS-L-8-12-4"-2"-V

STORMWATER BIOFILTRATION SYSTEM

STANDARD DETAIL




Area Weighted Runoff Factor (DMA 3)

;‘\\} ; \Q\)r/\q -

Roof 0.9 - -
Conetete of Asphalt 0.9 10,924 9,832
YnitPavers (Grouted) 0.9 - -
Decomposed Granite 0.3 289 87
Cobbles 6r Crushed Aggregate 0.3 - -
Ammended, Mulched soils or Landscape 0.1 4,737 474
CompactedSoils (Unpaved Parking 0.3 - -
Natural (A Soil) 0.1 - -
Natural (B Soil) 0.14 - -
Natural (C Soil) 0.23 - -
Natural (D Soil) 0.3 - -
Total 15,950 10,392
Composite C 0.65
Worksheet B.2-1 DCV (DMA 3)
1 8$th percentile 24-hr storm depth from J= 056 linches
Figure B.1-1
2 Area tributary to BMP (s) A= 15,950 |[square-feet
Area weighted runoff factor (estimate | ._ .

> |using Appendix B.1.1 and B.2.1) €= 0.65  Junitless

4 Trees Credit Volume TCV= cubic-feet

5 Rain barrels Credit Volume RCV= cubic-feet

6 Calculate DCV = (3630 x Cx d x DCV= 485  |cubicfeet

(A/43560)) — TCV - RCV




Worksheet B.6-1: Flow-Thru Design Flows (BMP 3)

~=
SCa0"

1 |DCV DCV 4385 cubic-feet
2 |DCV retained DCV:retained 0 cubic-feet
3 . |DCV biocfilteted DCVbiofiltered 0 cubic-feet
4 |DCV'requirifigiflow-thru (Line 1 — Line 2 — 0.67*Line 3) DCViaow-thru 485 cubic-feet
5 |Adjustment factor (Line 4 / Line 1)* AF= 1 unitless

6/ |Design rainfall intensity i= 0.20 in/hr

7 < JAréa tributary to BMP (s) A= 0.37 acres

8( |Area-weighted runoff factor (estimate using Appendix B.2) C= 0.65 unitless

9 |Calculate Flow Rate = AF x (Cxix A) Q= 0.048 cfs

10* [Design Flow Rate = (Line 9 x 1.5) Q= 0.072 cfs

1) Adjustment factor shall be estimated considering only retention and biofiltration BMPs located upstream of flow-
thru BMPs. That is, if the flow-thru BMP is upstream of the project's retention and biofiltration BMPs then the flow-

thru BMP shall be sized using an adjustment factor of 1.

2) Volume based (e.g., dry extended detention basin) flow-thru treatment control BMPs shall be sized to the volume
in Line 4 and flow based (e.g., vegetated swales) shall be sized to flow rate in Line 9. Sand filter and media filter can

be designed either by volume in Line 4 or flow rate in Line 9.

3) Proprietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the calculated flow rate
in Line 9; certified treatment capacity per unit shall be consistent with third party certifications.
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MERGE 56 ONSITE UNITS 1 & 2
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BMP ID

Sizing Method for Volume Retention Criteria

Area draining to the BMP

BMP 3

Worksheet B.5-2

15,950

sq. ft.

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

0.65

85" percentile 24-hour rainfall depth

0.56

inches

4

Design capture volume [Line 1 x Line 2 x (Line 3/12)]

485

cu. ft.

Volume Retention Requirement

Measured infiltration rate in the DMA

Note:

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS
Type C soils enter 0.30

When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if
there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05

0.006

in/hr.

Factor of safety

Reliable infiltration rate, for biofiltration BMP sizing [Line 5/ Line 6]

0.003

in/hr.

Average annual volume reduction target (Figure B.5-2)
When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62)

When Line 7 < 0.01 in/hr. = 3.5%

3.5

%

Fraction/of DCV to be retained (Figure B.5-3)
When Line 8> 8% =
0:0000013 Line 8° - 0.000057 x Line 8% + 0.0086 x Line 8 - 0.014

When Line.8 < 8% =0.023

0.023

10

Target volume retention [Line 9 x Line 4]

11

cu. ft.

Version 1.0 - June 2017
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MERGE 56 ONSITE UNITS 1 & 2
Project Name
BMP 3
BMP ID
Volume Retention for No Infiltration Condition orksheet B.5-6
1 Area draining to the biofiltration BMP 15,950 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.65
3 Effective/impervious area draining to the BMP [Line 1 x Line 2] 10392 sq. ft.
4 Required area for Evapotranspiration [Line 3 x 0.03] 312 sq. ft.
5 Biofiltration BMP Footprint 32 sq. ft.
Landscape Area(must be identified on DS-3247)
[ Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and SD-F 2307
Fact Sheet (sq. ft.)
7 Impervious area draining to the landscape area (sq. ft.) 1420
Impervious to Pervious Area ratio
8 . . 0.61 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area
9 ) ) . 947 0 0 0 0
If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s 1 to 5] 947 sq. ft.
11 Provided footprint for evapotranspiration [Line 5 + Line 10] 979 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 2 Line 4? Volume Retention Performance Standard is Met
13 Fraction of the performance standard met through the BMP footprint and/or landscaping [Line 11/Line 314
4] )
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 11 cu. ft.
Volume retention required from other site design BMPs
15 [(1-Line 13) x Line 14] -23.8697312 cu. ft.
Site Design BMP
Identification Site Design Type Credit
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). [sum of
Line 16 Credits for Id’s 1 to 5] 0 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line 16 = Line 157 | Volume Retention Performance Standard is Met

Version 1.0 - June 2017



SITE SPECIFIC DATA

PROJECT NUMBER 7656
PROJECT NAME MERGE 56 ONSITE DESIGN
PROJECT LOCATION SAN DIEGO, CA
STRUCTURE 1D BMP 3
TREATMENT REQUIRED
VOLUME BASED (CF) FLOW BASED (CFS)
N/A 0.072
TREATMENT HGL AVAILABLE (FT) N/K
PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE FLOW BY
PIPE DATA LE. MATERIAL DIAMETER
INLET PIPE 1 N/A N/A N/A
INLET PIPE 2 N/A N/A N/A
OUILET PIPE 367.58 HDPE 8"
PRETREATMENT | BIOFILTRATION DISCHARGE
RIM ELEVATION 391.66 391.66 391.66
SURFACE LOAD |  PEDESTRIAN N/A PEDESTRIAN
FRAME & COVER| 24" X 42" | OPEN PLANTER N/A
WETLANDMEDIA VOLUME (CY) 082
ORIFICE SIZE (DIA. INCHES) 81.22"

NOTES: PRELIMINARY NOT FOR CONSTRUCTION. ENGINEER TO VERIFY
OUTLET PIPE LE. AND SIZE AND PEAK FLOW BYPASS METHOD.

INSTALLATION NOTES

1.

CONTRACTOR 70 PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURERS® SPECIFICATIONS, UNLESS OTHERWISE STATED IN
MANUFACTURER'S CONTRACT.

UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY
THE"PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE FOR VERIFYING
PROJECT ENGINEER'S RECOMMENDED BASE SPECIFICATIONS.
CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING
PIPES. ALL*PIPES*MUST BE FLUSH WITH INSIDE SURFACE OF
CONCRETE (PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF
OUTFLOW: PIPE MUST-BE FLUSH WITH DISCHARGE CHAMBER FLOOR.
ALL/PIPES~SHALL BE SEALED) WATERTIGHT PER MANUFACTURER'S
STANDARD CONNECTION. DETAIL.

CONTRACTOR RESRONSIBLE FOR/INSTALLATION OF ALL PIPES, RISERS,
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND
HATCHES _TO MATCH /FINISHED "SURFACE | UNLESS SPECIFIED OTHERWISE.
VEGETATION SUPPLIED AND INSTALLED BY OTHERS. ALL UNITS WITH
VEGETATION. MUST HAVE DRIP, OR SPRAY/IRRIGATION SUPPLIED AND
INSTALLED" BY OTHERS,

CONTRACTOR RESPONSIBLE FOR-CONTACTING BIO CLEAN FOR
ACTIVATION OF~UNIT. MANUFACTURER'S WARRANTY-IS VOID WITHOUT
PROPER ACTIVATION BY A BIO\CLEAN~REPRESENTATIVE.

GENERAL NOTES

1.
2.

MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED.

ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND ,CAPACITIES \ARE SUBJECT TO
CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT-DIMENSIONS, WEIGHTS
AND ACCESSORIES PLEASE CONTACT BIO CLEAN.

WETLANDMEDIA
oL \ BED
_~PATENTED
SITE CURBING | PERIETER
BY OTHERS VOID AREA

DRAIN DOWN LINE

™ ,
RN\ ==
g
kN 3
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N 5
» , |~ OUTLET PIPE
e SEE NOTES
PRE-FILTER
CARTRIDGE
PLAN VIEW

S

£
5'—

ELEVATION VIEW

VEGETATION ~L)

PLANT
ESTABLISHMENT
MEDIA

oL \\.XN.D{ M%z

CURB OPENING|

L]
_ |

pt A 9]
6'—

70"

LEFT END VIEW

6" t\\s_m»wm

RIGHT END VIEW

TREATMENT FLOW (CFS) 0.073
OPERATING HEAD (FT) 34
PRETREATMENT LOADING RATE (GPM/SF) 2.6
WETLAND MEDIA LOADING RATE (GPM/SF) 1.0
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G R i sl OF | NOR ANY PART THEREDF, MAY BE USED, REPRODUCED OR MODIFIED|
7,674.378; 8.303816; REATED FORSGN PATENTS R | IN ANY MANNER WITH OUT THE WRITTEN CONSENT OF FORTERRA.

MWS-L-4-6-4"-0"-C

STORMWATER BIOFILTRATION SYSTEM

STANDARD DETAIL




Area Weighted Runoff Factor (DMA 4)

;‘\\} ; \Q\)r/\q -

Roof 0.9 - -
Conetete of Asphalt 0.9 52,896 47,606
YnitPavers (Grouted) 0.9 - -
Decomposed Granite 0.3 - -
Cobbles 6r Crushed Aggregate 0.3 - -
Ammended, Mulched soils or Landscape 0.1 14,619 1,462
CompactedSoils (Unpaved Parking 0.3 - -
Natural (A Soil) 0.1 - -
Natural (B Soil) 0.14 - -
Natural (C Soil) 0.23 - -
Natural (D Soil) 0.3 - -
Total 67,515 49,068
Composite C 0.73
Worksheet B.2-1 DCV (DMA 4)
1 8$th percentile 24-hr storm depth from J= 056 linches
Figure B.1-1
2 Area tributary to BMP (s) A= 67,515 |square-feet
Area weighted runoff factor (estimate | ._ .

> |using Appendix B.1.1 and B.2.1) €= 0.73  Junitless

4 Trees Credit Volume TCV= cubic-feet

5 Rain barrels Credit Volume RCV= cubic-feet

6 Calculate DCV = (3630 x Cx d x DCV= 2290 |cubic-feet

(A/43560)) — TCV - RCV




Worksheet B.6-1: Flow-Thru Design Flows (BMP 4)

=~ O

SO A
1 |DCV DCV 2290 cubic-feet
2 |DCV retained DCV:retained 0 cubic-feet
3 . |DCV biocfilteted DCVbiofiltered 0 cubic-feet
4 |DCV'requirifigiflow-thru (Line 1 — Line 2 — 0.67*Line 3) DCViaow-thru 2290 cubic-feet
5 |Adjustment factor (Line 4 / Line 1)* AF= 1 unitless
6/ |Design rainfall intensity i= 0.20 in/hr
7 < JAréa tributary to BMP (s) A= 1.55 acres
8( |Area-weighted runoff factor (estimate using Appendix B.2) C= 0.73 unitless
9 |Calculate Flow Rate = AF x (Cxix A) Q= 0.225 cfs
10* [Design Flow Rate = (Line 9 x 1.5) Q= 0.338 cfs

1) Adjustment factor shall be estimated considering only retention and biofiltration BMPs located upstream of flow-
thru BMPs. That is, if the flow-thru BMP is upstream of the project's retention and biofiltration BMPs then the flow-

thru BMP shall be sized using an adjustment factor of 1.

2) Volume based (e.g., dry extended detention basin) flow-thru treatment control BMPs shall be sized to the volume
in Line 4 and flow based (e.g., vegetated swales) shall be sized to flow rate in Line 9. Sand filter and media filter can

be designed either by volume in Line 4 or flow rate in Line 9.

3) Proprietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the calculated flow rate
in Line 9; certified treatment capacity per unit shall be consistent with third party certifications.
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BMP ID

Sizing Method for Volume Retention Criteria

Area draining to the BMP

BMP 4

Worksheet B.5-2

67,515

sq. ft.

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

0.73

85" percentile 24-hour rainfall depth

0.56

inches

4

Design capture volume [Line 1 x Line 2 x (Line 3/12)]

2290

cu. ft.

Volume Retention Requirement

Measured infiltration rate in the DMA

Note:

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS
Type C soils enter 0.30

When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if
there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05

0.006

in/hr.

Factor of safety

Reliable infiltration rate, for biofiltration BMP sizing [Line 5/ Line 6]

0.003

in/hr.

Average annual volume reduction target (Figure B.5-2)
When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62)

When Line 7 < 0.01 in/hr. = 3.5%

3.5

%

Fraction/of DCV to be retained (Figure B.5-3)
When Line 8> 8% =
0:0000013 Line 8° - 0.000057 x Line 8% + 0.0086 x Line 8 - 0.014

When Line.8 < 8% =0.023

0.023

10

Target volume retention [Line 9 x Line 4]

53

cu. ft.

Version 1.0 - June 2017
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MERGE 56 ONSITE UNITS 1 & 2
Project Name
BMP 4
BMP ID
Volume Retention for No Infiltration Condition orksheet B.5-6
1 Area draining to the biofiltration BMP 67,515 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.73
3 Effective/impervious area draining to the BMP [Line 1 x Line 2] 49068 sq. ft.
4 Required area for Evapotranspiration [Line 3 x 0.03] 1472 sq. ft.
5 Biofiltration BMP Footprint 117 sq. ft.
Landscape Area(must be identified on DS-3247)
[ Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and SD-F 15103
Fact Sheet (sq. ft.)
7 Impervious area draining to the landscape area (sq. ft.) 10730
Impervious to Pervious Area ratio
8 . . 0.71 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area
9 ) ) . 7153 0 0 0 0
If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s 1 to 5] 7153 sq. ft.
11 Provided footprint for evapotranspiration [Line 5 + Line 10] 7270 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 2 Line 4? Volume Retention Performance Standard is Met
13 Fraction of the performance standard met through the BMP footprint and/or landscaping [Line 11/Line 4.94
4] )
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 53 cu. ft.
Volume retention required from other site design BMPs
15 [(1-Line 13) x Line 14] -207.5065695 cu. ft.
Site Design BMP
Identification Site Design Type Credit
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). [sum of
Line 16 Credits for Id’s 1 to 5] 0 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line 16 = Line 157 | Volume Retention Performance Standard is Met

Version 1.0 - June 2017



SITE SPECIFIC DATA
PROJECT NUMBER 7656
PROJECT NAME MERGE 56 ONSITE DESIGN
PROJECT LOGATION SAN  DIEGO, CA BED
STRUCTURE 1D BUP 4
TREATMENT REQUIRED
VOLUME BASED (CF) FLOW BASED (CFS)
N/A 0.338

PERIMETER
VOID AREA

WETLANDMEDIA~

PATENTED |

VERTICAL
” UNDERDRAIN
MANIFOLD

TREATMENT HGL AVAILABLE (FT)
PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE FLOW BY
PIPE DATA LE. MATERIAL DIAMETER
INLET PIPE 1 N/A N/A N/A
INLET PIPE 2 N/A N/A N/A
OUILET PIPE 36383 HDPE 8"

N/K S

CARTRIDGE

PRE-FILTER ~—

\.QSND. PIPE
SEE NOTES

CURB OPENING| |

PRETREATMENT | BIOFILTRATION

DISCHARGE. 777777777 7777777777775

RIM ELEVATION 368.62 368.62 368.62
SURFACE LOAD | PEDESTRIAN | PEDESTRAN | PEDESTRIAN

FRAME & COVER| 264 930"  |30°X48” & 030" 230"
WETLANDMEDIA VOLUME (CY) 5.20

ORIFICE SIZE (DIA. INCHES) SEA 91.45"

NOTES: PRELIMINARY NOT FOR CONSTRUCTION. ENGINEER TO VERIFY
OUILET PIPE LE. AND SIZE AND PEAK BYPASS METHOD.

INSTALLATION NOTES

1. CONTRACTOR 70 PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURERS® SPECIFICATIONS, UNLESS OTHERWISE STATED IN
MANUFACTURER'S CONTRACT.

2. UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY
THE"PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE FOR VERIFYING
PROJECT ENGINEER'S RECOMMENDED BASE SPECIFICATIONS.

4. CONTRACTOR 1O SUPPLY AND INSTALL ALL EXTERNAL CONNECTING
PIPES. ALL*PIPES*MUST BE FLUSH WITH INSIDE SURFACE OF
CONCRETE (PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF
OUTFLOW: PIPE MUST-BE FLUSH WITH DISCHARGE CHAMBER FLOOR.
ALL/PIPES~SHALL BE SEALED) WATERTIGHT PER MANUFACTURER'S

STANDARD CONNECTION. DETAIL. 6"—=—

5.4 CONTRACTOR RESPONSIBLE FORZINSTALLATION OF ALL PIPES, RISERS,
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND
HATCHES _TO "MATCH /FINISHED “SURFACE \UNLESS SPECIFIED OTHERWISE.

6. CONTRACTOR RESPONSIBLE FOR CONTACTING BIO CLEAN FOR
ACTIVATION. OF UMIT.| MANUFACTURER’S WARRANTY IS VOID WITHOUT
PRORER ACTIVATION BY A“BIQ" CLEAN REPRESENTATIVE.

GENERAL NOTES

1. MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED.

2. ALL DIMENSIONS, ELEVATIONS, /SPECIFICATIONS AND ,CAPACITIES \ARE SUBJECT TO
CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT-DIMENSIONS, WEIGHTS
AND ACCESSORIES PLEASE CONTACT BIO CLEAN.
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6" t\_ BASE.

RIGHT END VIEW

TREATMENT FLOW (CFS) 0.346
OPERATING HEAD (FT) 34
PRETREATMENT LOADING RATE (GPM/SF) 2.0
WETLAND MEDIA LOADING RATE (GPM/SF) 1.0

PROPRIETARY AND CONFIDENTIAL:

THE INFORMATION CONTAINED IN THIS DOCUMENT IS THE SOLE
PROPERTY OF FORTERRA AND ITS COMPANIES. THIS DOCUMENT,
NOR ANY PART THEREOF, MAY BE USED, REPRODUCED OR MODIFIED|
IN ANY MANNER WITH OUT THE WRITTEN CONSENT OF FORTERRA.

MWS-L-8-12-4"-0"-C-UG
STORMWATER BIOFILTRATION SYSTEM
STANDARD DETAIL




Area Weighted Runoff Factor (DMA 6)

;‘\\} ; \Q\)r/\q -

Roof 0.9 - -
Conetete of Asphalt 0.9 27,085 24,377
YnitPavers (Grouted) 0.9 - -
Decomposed Granite 0.3 - -
Cobbles 6r Crushed Aggregate 0.3 - -
Ammended, Mulched soils or Landscape 0.1 7,943 794
CompactedSoils (Unpaved Parking 0.3 - -
Natural (A Soil) 0.1 - -
Natural (B Soil) 0.14 - -
Natural (C Soil) 0.23 - -
Natural (D Soil) 0.3 - -
Total 35,028 25171
Composite C 0.72
Worksheet B.2-1 DCV (DMA 6)
1 8$th percentile 24-hr storm depth from J= 056 linches
Figure B.1-1
2 Area tributary to BMP (s) A= 35,028 |square-feet
Area weighted runoff factor (estimate | ._ .

> |using Appendix B.1.1 and B.2.1) €= 0.72Junitless

4 Trees Credit Volume TCV= cubic-feet

5 Rain barrels Credit Volume RCV= cubic-feet

6 Calculate DCV = (3630 x Cx d x DCV= 1175  |cubic-feet

(A/43560)) — TCV - RCV




Worksheet B.6-1: Flow-Thru Design Flows (BMP 6)

=~ O

SO A
1 |DCV DCV 1175 cubic-feet
2 |DCV retained DCV:retained 0 cubic-feet
3 . |DCV biocfilteted DCVbiofiltered 0 cubic-feet
4 |DCV'requirifigiflow-thru (Line 1 — Line 2 — 0.67*Line 3) DCViaow-thru 1175 cubic-feet
5 |Adjustment factor (Line 4 / Line 1)* AF= 1 unitless
6/ |Design rainfall intensity i= 0.20 in/hr
7 < JAréa tributary to BMP (s) A= 0.80 acres
8( |Area-weighted runoff factor (estimate using Appendix B.2) C= 0.72 unitless
9 |Calculate Flow Rate = AF x (Cxix A) Q= 0.116 cfs
10* [Design Flow Rate = (Line 9 x 1.5) Q= 0.173 cfs

1) Adjustment factor shall be estimated considering only retention and biofiltration BMPs located upstream of flow-
thru BMPs. That is, if the flow-thru BMP is upstream of the project's retention and biofiltration BMPs then the flow-

thru BMP shall be sized using an adjustment factor of 1.

2) Volume based (e.g., dry extended detention basin) flow-thru treatment control BMPs shall be sized to the volume
in Line 4 and flow based (e.g., vegetated swales) shall be sized to flow rate in Line 9. Sand filter and media filter can

be designed either by volume in Line 4 or flow rate in Line 9.

3) Proprietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the calculated flow rate
in Line 9; certified treatment capacity per unit shall be consistent with third party certifications.
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gy
W[ d

BMP ID

Sizing Method for Volume Retention Criteria

Area draining to the BMP

BMP 6

Worksheet B.5-2

35,028

sq. ft.

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

0.72

85" percentile 24-hour rainfall depth

0.56

inches

4

Design capture volume [Line 1 x Line 2 x (Line 3/12)]

1175

cu. ft.

Volume Retention Requirement

Measured infiltration rate in the DMA

Note:

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS
Type C soils enter 0.30

When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if
there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05

0.006

in/hr.

Factor of safety

Reliable infiltration rate, for biofiltration BMP sizing [Line 5/ Line 6]

0.003

in/hr.

Average annual volume reduction target (Figure B.5-2)
When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62)

When Line 7 < 0.01 in/hr. = 3.5%

3.5

%

Fraction/of DCV to be retained (Figure B.5-3)
When Line 8> 8% =
0:0000013 Line 8° - 0.000057 x Line 8% + 0.0086 x Line 8 - 0.014

When Line.8 < 8% =0.023

0.023

10

Target volume retention [Line 9 x Line 4]

27

cu. ft.

Version 1.0 - June 2017
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The City of i MERGE 56 ONSITE UNITS 1 & 2
R ) Project Name
SANDIEGO) BVP G
BMP ID
Volume Retention for No Infiltration Condition orksheet B.5-6
1 Area draining to the biofiltration BMP 35,028 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.72
3 Effective impervious area draining to the BMP [Line 1 x Line 2] 25171 sq. ft.
4 Required area for Evapotranspiration [Line 3 x 0.03] 755 sq. ft.
5 Biofiltration BMP Footprint 90 sq. ft.
Landscape Area(must be identified on DS-3247)
[ Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and SD-F 6085
Fact Sheet (sq. ft.)
7 Impervious area draining to the landscape area (sq. ft.) 4478
Impervious to Pervious Area ratio
8 . X 0.74 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area
9 . . . 2985 0 0 0 0
If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s 1 to 5] 2985 sq. ft.
11 Provided footprint for evapotranspiration [Line 5 + Line 10] 3075 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 > Line 4? Volume Retention Performance Standard is Met
13 Fraction of the performance standard met through the BMP footprint and/or landscaping [Line 11/Line 2407
4 ’
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 27 cu. ft.
Volume retention required from other site design BMPs
15 [(1-Line 13) x Line 14] -82.94114211 cu. f.
Site Design BMP
Identification Site Design Type Credit
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). [sum of
Line 16 Credits for Id’s 1 to 5] 0 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line 16 2 Line 15? | Volume Retention Performance Standard is Met

Version 1.0 - June 2017



SITE SPECIFIC DATA
PROJECT NUMBER 7656
PROJECT NAME MERGE 56 ONSITE DESIGN
PATENTED VERTICAL
PROJECT LOCATION SAN DIEGO, CA PERIMETER UNDERDRAIN
STRUCTURE 1D BMP 6. VOID ARFA /L MANIFOLD OUTLET PIPE
TREATMENT REQUIRED | SEE NOTES
\ ! / 1|
VOLUME BASED (CF) FLOW BASED (CFS) ’ - --- !
N/A 0.175 INLET PIPE ”
TREATMENT HGL AVAILABLE (FT) N/K SEE %mmﬂ
PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE DVERT S T
PIPE DATA LE. MATERIAL DAMETER | N ] i et oS s s et e | BT NS ’
" PRE~FILTER —]
INLET PIPE 1 380.74 HDPE 8 ARTRIDGE PR IIEE - R
INLET PIPE 2 N/A N/A N/A _ /
TLET PP 78. HDPI "
OUTLET PIPE 378.68 DPE 8 Eiétmwm DRAIN DOWN. LINE
PRETREATMENT | BIOFILTRATION | DISCHARGE
RIM ELEVATION 362.76 382.76 382.76 PLAN VIEW
SURFACE LOAD |  PEDESTRIAN N/A PEDESTRIAN
FRAME & COVER 230" OPEN PLANTER 924"
WETLANDMEDIA VOLUME (CY) 521
ORIFICE SIZE (DIA. INCHES) $1.97"
NOTES: PRELIMINARY NOT FOR CONSTRUCTION. ENGINEER TO SET 9
DVERT IN UPSTREAM CATCH BASIN WITH LE. OUT TO MWS AT 380.99.
INSTALLATION NOTES
1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERALS AND VEGETATION ~o
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND PLANT

APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURERS® SPECIFICATIONS, UNLESS OTHERWISE STATED IN

ESTABLISHMENT
MEDIA

MANUFACTURER'S CONTRACT. M@Www
2\ _UNIT MUST BE INSTALLED ON LEVEL BASE. MANUEACTURER e

RECOMMENDS A MINIMUM 6” LEVEL ROCK BASE UNLESS SPECIFIED BY ~———381.60 |
THE*PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE FOR VERIFYING ~ TREATMENT HGL/
PROJECT ENGINEER'S RECOMMENDED BASE SPECIFICATIONS. DVERT BYPASS

4. CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING
PIPES. ALL“PIPES-MUST BE FLUSH WITH INSIDE SURFACE OF
CONCRETE (PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF
OUTFLOW> PIPE MUST-BE FLUSH WITH DISCHARGE CHAMBER FLOOR.

EIN

382.76
RIM/FG

| — FLOW CONTROL
RISER

| J7868
IE out

ALL/PIPES~SHALL BE SEALED) WATERTIGHT PER MANUFACTURER'S
STANDARD CONNECTION. DETAIL.
5.4 CONTRACTOR RESPONSIBLE FORZINSTALLATION OF ALL PIPES, RISERS,

6"—=—

17°-0"

”»

am
18-0

[=—086

MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND
HATCHES _TO MATCH /FINISHED "SURFACE | UNLESS SPECIFIED OTHERWISE.

6. VEGETATION SUPPLIED AND INSTALLED BY OTHERS. ALL UNITS WITH
VEGETATION MUST HAVE DRIP. OR SPRAY/IRRIGATION SUPPLIED AND
INSTALLED" BY OTHERS,

7. CONTRACIOR RESPONSIBLE FOR-CONTACTING BIO CLEAN FOR
ACTIVATION OF~UNIT. MANUFACTURER'S WARRANTY-IS VOID WITHOUT
PROPER ACTIVATION BY A BIO\CLEAN~REPRESENTATIVE.

GENERAL NOTES

ELEVATION VIEW

MANHOLE

s syt |
s

l—¢

6"

LEFT END VIEW

= MANHOLE

% ol
T

L) . X
Ll el

* 6" MIN, BASE

b

RIGHT END VIEW

TREATMENT FLOW (CFS) 0.175
OPERATING HEAD (FT) 29
PRETREATMENT LOADING RATE (GPM/SF) 1.5
WETLAND MEDIA LOADING RATE (GPM/SF) 1.0

1. MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED.

2. ALL DIMENSIONS, ELEVATIONS, /SPECIFICATIONS AND ,CAPACITIES \ARE SUBJECT TO
CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT-DIMENSIONS, WEIGHTS
AND ACCESSORIES PLEASE CONTACT BIO CLEAN.

PROPRIETARY AND CONFIDENTIAL:

THE INFORMATION CONTAINED IN THIS DOCUMENT IS THE SOLE
PROPERTY OF FORTERRA AND ITS COMPANIES. THIS DOCUMENT,
NOR ANY PART THEREOF, MAY BE USED, REPRODUCED OR MODIFIED|
IN ANY MANNER WITH OUT THE WRITTEN CONSENT OF FORTERRA.

MWS-L-4-17-4"-0"-V
STORMWATER BIOFILTRATION SYSTEM
STANDARD DETAIL




Area Weighted Runoff Factor (DMA 7)

N\ r

Roof, 0.9 - -
Conetete of Asphalt 0.9 4,632 4,169
WnitPavers (Grouted) 0.9 - -
Decomposed Granite 0.3 - -
Cobbles 6r Crushed Aggregate 0.3 - -
Ammended, Mulched soils or Landscape 0.1 1,032 103
CompactedSoils (Unpaved Parking 0.3 - -
Natural (A Soil) 0.1 - -
Natural (B Soil) 0.14 - -
Natural (C Soil) 0.23 - -
Natural (D Soil) 0.3 - -
Total 5,664 4,272
Composite C 0.75

Worksheet B.2-1 DCV (DMA 7)

1 8$th percentile 24-hr storm depth from J= 056 linches
Figure B.1-1

2 Area tributary to BMP (s) A= 5,664 |square-feet
Area weighted runoff factor (estimate | ._ .

> |using Appendix B.1.1 and B.2.1) €= 0.75  Junitless

4 Trees Credit Volume TCV= cubic-feet

5 Rain barrels Credit Volume RCV= cubic-feet
Calculate DCV = (3630 x C x d x _ .

6 (A/43560)) — TCV - RCV DCV= 199 cubic-feet




Worksheet B.6-1: Flow-Thru Design Flows (BMP 7)

~=
SCa0"

1 |DCV DCV 199 cubic-feet
2 |DCV retained DCV:retained 0 cubic-feet
3 . |DCV biocfilteted DCVbiofiltered 0 cubic-feet
4 |DCV'requirifigiflow-thru (Line 1 — Line 2 — 0.67*Line 3) DCViaow-thru 199 cubic-feet
5 |Adjustment factor (Line 4 / Line 1)* AF= 1 unitless

6/ |Design rainfall intensity i= 0.20 in/hr

7 < JAréa tributary to BMP (s) A= 0.13 acres

8( |Area-weighted runoff factor (estimate using Appendix B.2) C= 0.75 unitless

9 |Calculate Flow Rate = AF x (Cxix A) Q= 0.020 cfs

10* [Design Flow Rate = (Line 9 x 1.5) Q= 0.029 cfs

1) Adjustment factor shall be estimated considering only retention and biofiltration BMPs located upstream of flow-
thru BMPs. That is, if the flow-thru BMP is upstream of the project's retention and biofiltration BMPs then the flow-

thru BMP shall be sized using an adjustment factor of 1.

2) Volume based (e.g., dry extended detention basin) flow-thru treatment control BMPs shall be sized to the volume
in Line 4 and flow based (e.g., vegetated swales) shall be sized to flow rate in Line 9. Sand filter and media filter can

be designed either by volume in Line 4 or flow rate in Line 9.

3) Proprietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the calculated flow rate
in Line 9; certified treatment capacity per unit shall be consistent with third party certifications.
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BMP ID

Sizing Method for Volume Retention Criteria

Area draining to the BMP

BMP 7

Worksheet B.5-2

5,664

sq. ft.

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

0.75

85" percentile 24-hour rainfall depth

0.56

inches

4

Design capture volume [Line 1 x Line 2 x (Line 3/12)]

199

cu. ft.

Volume Retention Requirement

Measured infiltration rate in the DMA

Note:

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS
Type C soils enter 0.30

When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if
there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05

0.006

in/hr.

Factor of safety

Reliable infiltration rate, for biofiltration BMP sizing [Line 5/ Line 6]

0.003

in/hr.

Average annual volume reduction target (Figure B.5-2)
When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62)

When Line 7 < 0.01 in/hr. = 3.5%

3.5

%

Fraction/of DCV to be retained (Figure B.5-3)
When Line 8> 8% =
0:0000013 Line 8° - 0.000057 x Line 8% + 0.0086 x Line 8 - 0.014

When Line.8 < 8% =0.023

0.023

10

Target volume retention [Line 9 x Line 4]

cu. ft.

Version 1.0 - June 2017
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MERGE 56 ONSITE UNITS 1 & 2
Project Name
BMP 7
BMP ID
Volume Retention for No Infiltration Condition orksheet B.5-6
1 Area draining to the biofiltration BMP 5,664 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.75
3 Effective/impervious area draining to the BMP [Line 1 x Line 2] 4272 sq. ft.
4 Required area for Evapotranspiration [Line 3 x 0.03] 128 sq. ft.
5 Biofiltration BMP Footprint 25 sq. ft.
Landscape Area(must be identified on DS-3247)
[ Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and SD-F 1094
Fact Sheet (sq. ft.)
7 Impervious area draining to the landscape area (sq. ft.) 841
Impervious to Pervious Area ratio
8 . . 0.77 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area
9 ) ) . 561 0 0 0 0
If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s 1 to 5] 561 sq. ft.
11 Provided footprint for evapotranspiration [Line 5 + Line 10] 586 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 2 Line 4? Volume Retention Performance Standard is Met
13 Fraction of the performance standard met through the BMP footprint and/or landscaping [Line 11/Line 457
4] )
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 5 cu. ft.
Volume retention required from other site design BMPs
15 [(1-Line 13) x Line 14] -16.3694496 cu. ft.
Site Design BMP
Identification Site Design Type Credit
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). [sum of
Line 16 Credits for Id’s 1 to 5] 0 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line 16 = Line 157 | Volume Retention Performance Standard is Met

Version 1.0 - June 2017



SITE SPECIFIC DATA
PROJECT NUMBER 7656
PROJECT NAME MERGE 56 ONSITE DESIGN
PROJECT LOCATION SAN DIEGO, CA
STRUCTURE 1D BMP 7
TREATMENT REQUIRED
VOLUME BASED (CF) FLOW BASED (CFS)
N/A 0.039
TREATMENT HGL AVAILABLE (FT) N/K
PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE FLOW BY
PIPE DATA LE. MATERIAL DIAMETER
INLET PIPE 1 N/A N/A N/A
INLET PIPE 2 N/A N/A N/A
OUILET PIPE 378.76 HDPE 8"
PRETREATMENT | BIOFILTRATION DISCHARGE
RIM ELEVATION 382.84 382.84 382.84
SURFACE LOAD |  PEDESTRIAN N/A PEDESTRIAN
FRAME & COVER| 24" X 42" | OPEN PLANTER N/A
WETLANDMEDIA VOLUME (CY) 082

ORIFICE SIZE (DIA. INCHES) 21.03"

NOTES: PRELIMINARY NOT FOR CONSTRUCTION. ENGINEER TO VERIFY
OUILET PIPE LE. AND SIZE AND PEAK BYPASS METHOD.

INSTALLATION NOTES

1. CONTRACTOR 70 PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURERS® SPECIFICATIONS, UNLESS OTHERWISE STATED IN
MANUFACTURER'S CONTRACT.

2. UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY
THE"PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE FOR VERIFYING
PROJECT ENGINEER'S RECOMMENDED BASE SPECIFICATIONS.

4. CONTRACTOR 1O SUPPLY AND INSTALL ALL EXTERNAL CONNECTING
PIPES. ALL*PIPES*MUST BE FLUSH WITH INSIDE SURFACE OF
CONCRETE (PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF
OUTFLOW: PIPE MUST-BE FLUSH WITH DISCHARGE CHAMBER FLOOR.
ALL/PIPES~SHALL BE SEALED) WATERTIGHT PER MANUFACTURER'S
STANDARD CONNECTION. DETAIL.

5.4 CONTRACTOR RESPONSIBLE FORZINSTALLATION OF ALL PIPES, RISERS,
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND
HATCHES _TO MATCH /FINISHED "SURFACE | UNLESS SPECIFIED OTHERWISE.

6. VEGETATION SUPPLIED AND INSTALLED BY OTHERS. ALL UNITS WITH
VEGETATION. MUST HAVE DRIP, OR SPRAY/IRRIGATION SUPPLIED AND
INSTALLED" BY OTHERS,

7. CONTRACIOR RESPONSIBLE FOR-CONTACTING BIO CLEAN FOR
ACTIVATION OF~UNIT. MANUFACTURER'S WARRANTY-IS VOID WITHOUT
PROPER ACTIVATION BY A BIO\CLEAN~REPRESENTATIVE.

GENERAL NOTES

1. MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED.

2. ALL DIMENSIONS, ELEVATIONS, /SPECIFICATIONS AND ,CAPACITIES \ARE SUBJECT TO
CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT-DIMENSIONS, WEIGHTS
AND ACCESSORIES PLEASE CONTACT BIO CLEAN.

SITE CURBING
BY OTHERS

DRAIN DOWN LINE

,~ PATENTED
PERIMETER
VOID AREA

CURB OPENING _l

o

Te OUTLET PIPE

CURB
OPENING

_ ] SEE NOTES

Tkm —FILTER
CARTRIDGE

PLAN VIEW

oL
38284
RIM/FG

FLOW CONTROL
 RisER

; | 37876

]
6"—=1 _‘?Q, —5"

5-0"

ELEVATION VIEW

VEGETATION ~ay

PLANT
ESTABLISHMENT
MEDIA

2

oh \iam Jﬂz

CURB OPENING |

5-0"

LEFT END VIEW

0'—]

’

—

T _g
|
s L =
|l e
mxt\&mﬁm
S

RIGHT END VIEW

TREATMENT FLOW (CFS) 0.052
OPERATING HEAD (FT) 34
PRETREATMENT LOADING RATE (GPM/SF) 1.8
WETLAND MEDIA LOADING RATE (GPM/SF) 1.0

PROPRIETARY AND CONFIDENTIAL:

THE INFORMATION CONTAINED IN THIS DOCUMENT IS THE SOLE
PROPERTY OF FORTERRA AND ITS COMPANIES. THIS DOCUMENT,
NOR ANY PART THEREOF, MAY BE USED, REPRODUCED OR MODIFIED|
IN ANY MANNER WITH OUT THE WRITTEN CONSENT OF FORTERRA.

MWS-L-4-4-4'-0"-C

STORMWATER BIOFILTRATION SYSTEM

STANDARD DETAIL




Area Weighted Runoff Factor (DMA 8)

;‘\\} ; \Q\)r/\q -

Roof 0.9 - -
Conetete of Asphalt 0.9 13,465 12,119
YnitPavers (Grouted) 0.9 - -
Decomposed Granite 0.3 - -
Cobbles 6r Crushed Aggregate 0.3 - -
Ammended, Mulched soils or Landscape 0.1 4,934 493
CompactedSoils (Unpaved Parking 0.3 - -
Natural (A Soil) 0.1 - -
Natural (B Soil) 0.14 - -
Natural (C Soil) 0.23 - -
Natural (D Soil) 0.3 - -
Total 18,399 12,612
Composite C 0.69
Worksheet B.2-1 DCV (DMA 8)
1 8$th percentile 24-hr storm depth from J= 056 linches
Figure B.1-1
2 Area tributary to BMP (s) A= 18,399 |[square-feet
Area weighted runoff factor (estimate | ._ .

> |using Appendix B.1.1 and B.2.1) €= 0-69  Junitless

4 Trees Credit Volume TCV= cubic-feet

5 Rain barrels Credit Volume RCV= cubic-feet

6 Calculate DCV = (3630 x Cx d x DCV= 589  |cubic-feet

(A/43560)) — TCV - RCV




Worksheet B.6-1: Flow-Thru Design Flows (BMP 8)

)

P XY
1 |DCV DCV 589 cubic-feet
2 |DCV retained DCV:retained 0 cubic-feet
3 . |DCV biocfilteted DCVbiofiltered 0 cubic-feet
4 |DCV'requirifigiflow-thru (Line 1 — Line 2 — 0.67*Line 3) DCViaow-thru 589 cubic-feet
5 |Adjustment factor (Line 4 / Line 1)* AF= 1 unitless
6/ |Design rainfall intensity i= 0.20 in/hr
7 < JAréa tributary to BMP (s) A= 0.42 acres
8( |Area-weighted runoff factor (estimate using Appendix B.2) C= 0.69 unitless
9 |Calculate Flow Rate = AF x (Cxix A) Q= 0.058 cfs
10* [Design Flow Rate = (Line 9 x 1.5) Q= 0.087 cfs

1) Adjustment factor shall be estimated considering only retention and biofiltration BMPs located upstream of flow-
thru BMPs. That is, if the flow-thru BMP is upstream of the project's retention and biofiltration BMPs then the flow-

thru BMP shall be sized using an adjustment factor of 1.

2) Volume based (e.g., dry extended detention basin) flow-thru treatment control BMPs shall be sized to the volume
in Line 4 and flow based (e.g., vegetated swales) shall be sized to flow rate in Line 9. Sand filter and media filter can

be designed either by volume in Line 4 or flow rate in Line 9.

3) Proprietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the calculated flow rate
in Line 9; certified treatment capacity per unit shall be consistent with third party certifications.
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BMP ID

Sizing Method for Volume Retention Criteria

Area draining to the BMP

BMP 8

Worksheet B.5-2

18,399

sq. ft.

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

0.69

85" percentile 24-hour rainfall depth

0.56

inches

4

Design capture volume [Line 1 x Line 2 x (Line 3/12)]

589

cu. ft.

Volume Retention Requirement

Measured infiltration rate in the DMA

Note:

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS
Type C soils enter 0.30

When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if
there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05

0.006

in/hr.

Factor of safety

Reliable infiltration rate, for biofiltration BMP sizing [Line 5/ Line 6]

0.003

in/hr.

Average annual volume reduction target (Figure B.5-2)
When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62)

When Line 7 < 0.01 in/hr. = 3.5%

3.5

%

Fraction/of DCV to be retained (Figure B.5-3)
When Line 8> 8% =
0:0000013 Line 8° - 0.000057 x Line 8% + 0.0086 x Line 8 - 0.014

When Line.8 < 8% =0.023

0.023

10

Target volume retention [Line 9 x Line 4]

14

cu. ft.

Version 1.0 - June 2017
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The City ¢f < . MERGE 56 ONSITE UNITS 1 & 2
_.A; RN\ Project Name
SAN-DNEGELY, BMP 8
BMP ID
Volume Retention for No Infiltration Condition
1 Areadraining to the biofiltration BMP 18,399 sq. ft.
2 Adjusted runoff.factor for drainage area (Refer to Appendix B.1 and B.2) 0.69
3 Effective impervious area draining to the BMP [Line 1 x Line 2] 12612 sq. ft.
4 Required area for Evapotranspiration [Line 3 x 0.03] 378 sq. ft.
5 Biofiltration BMP Footprint 45 sq. ft.
Landscape Area (must be identified on DS-3247)
| Identification 1 2 3 4 5
Landscape area that meet the requirements in SD-B and SD-F
6 3332
Fact Sheet (sq. ft.)
7 Impervious area draining to the landscape area (sq. ft.) 1960
Impervious to Pervious Area ratio
8 . . 0.59 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area
9 _ . _ 1307 0 0 0 0
If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s 1 to 5] 1307 sq. ft.
11 Provided footprint for evapotranspiration [Line 5 + Line 10] 1352 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 > Line 4? Volume Retention Performance Standard is Met
13 Fraction of the performance standard met through the BMP footprint and/or landscaping [Line 11/Line 357
4] )
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 14 cu. ft.
Volume retention required from other site design BMPs
15 [(1-Line 13) x Line 14] -34.78950575 cu. ft
Site Design BMP
Identification Site Design Type Credit
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). [sum of
Line 16 Credits for Id’s 1 to 5] 0 cu. ft
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line 16 = Line 15? | Volume Retention Performance Standard is Met

Version 1.0 - June 2017



SITE SPECIFIC DATA

PROJECT NUMBER 7656
PROJECT NAME MERGE 56 ONSITE DESIGN
PROJECT LOCATION SAN DIEGO, CA
STRUCTURE 1D BMP 8
TREATMENT REQUIRED
VOLUME BASED (CF) FLOW BASED (CFS)
N/A 0.087
TREATMENT HGL AVAILABLE (FT) N/K
PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE FLOW BY
PIPE DATA LE. MATERIAL DIAMETER
INLET PIPE 1 N/A N/A N/A
INLET PIPE 2 N/A N/A N/A
OUILET PIPE 369.89 HDPE 8"
PRETREATMENT | BIOFILTRATION DISCHARGE
RIM ELEVATION 373.97 37397 373.97
SURFACE LOAD |  PEDESTRIAN N/A PEDESTRIAN
FRAME & COVER| 36" X 36" | OPEN PLANTER N/A
WETLANDMEDIA VOLUME (CY) 203
ORIFICE SIZE (DIA. INCHES) 81.53"
NOTES: PRELIMINARY NOT FOR CONSTRUCTION. ENGINEER TO VERIFY

OUILET PIPE LE. AND SIZE AND PEAK BYPASS METHOD.

INSTALLATION NOTES

1.

1.
2.

CONTRACTOR 70 PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURERS® SPECIFICATIONS, UNLESS OTHERWISE STATED IN
MANUFACTURER'S CONTRACT.

UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY
THE"PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE FOR VERIFYING
PROJECT ENGINEER'S RECOMMENDED BASE SPECIFICATIONS.
CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING
PIPES. ALL*PIPES*MUST BE FLUSH WITH INSIDE SURFACE OF
CONCRETE (PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF
OUTFLOW: PIPE MUST-BE FLUSH WITH DISCHARGE CHAMBER FLOOR.
ALL/PIPES~SHALL BE SEALED) WATERTIGHT PER MANUFACTURER'S
STANDARD CONNECTION. DETAIL.

CONTRACTOR RESRONSIBLE FOR/INSTALLATION OF ALL PIPES, RISERS,
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND
HATCHES _TO MATCH /FINISHED "SURFACE | UNLESS SPECIFIED OTHERWISE.
VEGETATION SUPPLIED AND INSTALLED BY OTHERS. ALL UNITS WITH
VEGETATION MUST HAVE DRIP. OR SPRAY/IRRIGATION SUPPLIED AND
INSTALLED" BY OTHERS,

CONTRACTOR RESPONSIBLE FOR-CONTACTING BIO CLEAN FOR
ACTIVATION OF~UNIT. MANUFACTURER'S WARRANTY-IS VOID WITHOUT
PROPER ACTIVATION BY A BIO\CLEAN~REPRESENTATIVE.

GENERAL NOTES

MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED.

ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND ,CAPACITIES \ARE SUBJECT TO
CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT-DIMENSIONS, WEIGHTS
AND ACCESSORIES PLEASE CONTACT BIO CLEAN.
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PROPRIETARY AND CONFIDENTIAL:

THE INFORMATION CONTAINED IN THIS DOCUMENT IS THE SOLE
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MWS-L-4-8-4"-0"-C
STORMWATER BIOFILTRATION SYSTEM
STANDARD DETAIL




Area Weighted Runoff Factor (DMA 9)

;‘\\} ; \Q\)r/\q -

Roof 0.9 - -
Conetete of Asphalt 0.9 17,344 15,610
YnitPavers (Grouted) 0.9 - -
Decomposed Granite 0.3 - -
Cobbles 6r Crushed Aggregate 0.3 - -
Ammended, Mulched soils or Landscape 0.1 6,107 611
CompactedSoils (Unpaved Parking 0.3 - -
Natural (A Soil) 0.1 - -
Natural (B Soil) 0.14 - -
Natural (C Soil) 0.23 - -
Natural (D Soil) 0.3 - -
Total 23,451 16,220
Composite C 0.69
Worksheet B.2-1 DCV (DMA 9)
1 8$th percentile 24-hr storm depth from J= 056 linches
Figure B.1-1
2 Area tributary to BMP (s) A= 23,451 [square-feet
Area weighted runoff factor (estimate | ._ .

> |using Appendix B.1.1 and B.2.1) €= 0-69  Junitless

4 Trees Credit Volume TCV= cubic-feet

5 Rain barrels Credit Volume RCV= cubic-feet

6 Calculate DCV = (3630 x Cx d x DCV= 757 |cubic-feet

(A/43560)) — TCV - RCV




Worksheet B.6-1: Flow-Thru Design Flows (BMP 9)

~=
SCa0"

1 |DCV DCV 757 cubic-feet
2 |DCV retained DCV:retained 0 cubic-feet
3 . |DCV biocfilteted DCVbiofiltered 0 cubic-feet
4 |DCV'requirifigiflow-thru (Line 1 — Line 2 — 0.67*Line 3) DCViaow-thru 757 cubic-feet
5 |Adjustment factor (Line 4 / Line 1)* AF= 1 unitless

6/ |Design rainfall intensity i= 0.20 in/hr

7 < JAréa tributary to BMP (s) A= 0.54 acres

8( |Area-weighted runoff factor (estimate using Appendix B.2) C= 0.69 unitless

9 |Calculate Flow Rate = AF x (Cxix A) Q= 0.074 cfs

10* [Design Flow Rate = (Line 9 x 1.5) Q= 0.112 cfs

1) Adjustment factor shall be estimated considering only retention and biofiltration BMPs located upstream of flow-
thru BMPs. That is, if the flow-thru BMP is upstream of the project's retention and biofiltration BMPs then the flow-

thru BMP shall be sized using an adjustment factor of 1.

2) Volume based (e.g., dry extended detention basin) flow-thru treatment control BMPs shall be sized to the volume
in Line 4 and flow based (e.g., vegetated swales) shall be sized to flow rate in Line 9. Sand filter and media filter can

be designed either by volume in Line 4 or flow rate in Line 9.

3) Proprietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the calculated flow rate
in Line 9; certified treatment capacity per unit shall be consistent with third party certifications.
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MERGE 56 ONSITE UNITS 1 & 2

gy
W[ d

BMP ID

Sizing Method for Volume Retention Criteria

Area draining to the BMP

BMP 9

Worksheet B.5-2

23,451

sq. ft.

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

0.69

85" percentile 24-hour rainfall depth

0.56

inches

4

Design capture volume [Line 1 x Line 2 x (Line 3/12)]

757

cu. ft.

Volume Retention Requirement

Measured infiltration rate in the DMA

Note:

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS
Type C soils enter 0.30

When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if
there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05

0.006

in/hr.

Factor of safety

Reliable infiltration rate, for biofiltration BMP sizing [Line 5/ Line 6]

0.003

in/hr.

Average annual volume reduction target (Figure B.5-2)
When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62)

When Line 7 < 0.01 in/hr. = 3.5%

3.5

%

Fraction/of DCV to be retained (Figure B.5-3)
When Line 8> 8% =
0:0000013 Line 8° - 0.000057 x Line 8% + 0.0086 x Line 8 - 0.014

When Line.8 < 8% =0.023

0.023

10

Target volume retention [Line 9 x Line 4]

17

cu. ft.

Version 1.0 - June 2017
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MERGE 56 ONSITE UNITS 1 & 2
Project Name
BMP 9
BMP ID
Volume Retention for No Infiltration Condition orksheet B.5-6
1 Area draining to the biofiltration BMP 23,451 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.69
3 Effective/impervious area draining to the BMP [Line 1 x Line 2] 16220 sq. ft.
4 Required area for Evapotranspiration [Line 3 x 0.03] 487 sq. ft.
5 Biofiltration BMP Footprint 50 sq. ft.
Landscape Area(must be identified on DS-3247)
[ Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and SD-F 3491
Fact Sheet (sq. ft.)
7 Impervious area draining to the landscape area (sq. ft.) 2162
Impervious to Pervious Area ratio
8 . . 0.62 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area
9 i ) X 1441 0 0 0 0
If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s 1 to 5] 1441 sq. ft.
11 Provided footprint for evapotranspiration [Line 5 + Line 10] 1491 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 2 Line 4? Volume Retention Performance Standard is Met
13 Fraction of the performance standard met through the BMP footprint and/or landscaping [Line 11/Line 3.06
4] )
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 17 cu. ft.
Volume retention required from other site design BMPs
15 [(1-Line 13) x Line 14] -35.86416465 cu. ft.
Site Design BMP
Identification Site Design Type Credit
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). [sum of
Line 16 Credits for Id’s 1 to 5] 0 cu. ft.
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line 16 = Line 157 | Volume Retention Performance Standard is Met

Version 1.0 - June 2017



SITE SPECIFIC DATA

PROJECT NUMBER 7656
PROJECT NAME MERGE 56 ONSITE DESIGN
PROJECT LOCATION SAN DIEGO, CA
STRUCTURE 1D BMP 9
TREATMENT REQUIRED
VOLUME BASED (CF) FLOW BASED (CFS)
N/A 0112
TREATMENT HGL AVAILABLE (FT) N/K
PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE FLOW BY
PIPE DATA LE. MATERIAL DIAMETER
INLET PIPE 1 N/A N/A N/A
INLET PIPE 2 N/A N/A N/A
OUILET PIPE 369.89 HDPE 8"
PRETREATMENT | BIOFILTRATION DISCHARGE
RIM ELEVATION 373.97 37397 373.97
SURFACE LOAD |  PEDESTRIAN N/A PEDESTRIAN
FRAME & COVER| 36" X 36" | OPEN PLANTER N/A
WETLANDMEDIA VOLUME (CY) 203
ORIFICE SIZE (DIA. INCHES) 81.53"
NOTES: PRELIMINARY NOT FOR CONSTRUCTION. ENGINEER TO VERIFY

OUILET PIPE LE. AND SIZE AND PEAK BYPASS METHOD.

INSTALLATION NOTES

1.

1.
2.

CONTRACTOR 70 PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURERS® SPECIFICATIONS, UNLESS OTHERWISE STATED IN
MANUFACTURER'S CONTRACT.

UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY
THE"PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE FOR VERIFYING
PROJECT ENGINEER'S RECOMMENDED BASE SPECIFICATIONS.
CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING
PIPES. ALL*PIPES*MUST BE FLUSH WITH INSIDE SURFACE OF
CONCRETE (PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF
OUTFLOW: PIPE MUST-BE FLUSH WITH DISCHARGE CHAMBER FLOOR.
ALL/PIPES~SHALL BE SEALED) WATERTIGHT PER MANUFACTURER'S
STANDARD CONNECTION. DETAIL.

CONTRACTOR RESRONSIBLE FOR/INSTALLATION OF ALL PIPES, RISERS,
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND
HATCHES _TO MATCH /FINISHED "SURFACE | UNLESS SPECIFIED OTHERWISE.
VEGETATION SUPPLIED AND INSTALLED BY OTHERS. ALL UNITS WITH
VEGETATION MUST HAVE DRIP. OR SPRAY/IRRIGATION SUPPLIED AND
INSTALLED" BY OTHERS,

CONTRACTOR RESPONSIBLE FOR-CONTACTING BIO CLEAN FOR
ACTIVATION OF~UNIT. MANUFACTURER'S WARRANTY-IS VOID WITHOUT
PROPER ACTIVATION BY A BIO\CLEAN~REPRESENTATIVE.

GENERAL NOTES

MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED.

ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND ,CAPACITIES \ARE SUBJECT TO
CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT-DIMENSIONS, WEIGHTS
AND ACCESSORIES PLEASE CONTACT BIO CLEAN.
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PROPRIETARY AND CONFIDENTIAL:

THE INFORMATION CONTAINED IN THIS DOCUMENT IS THE SOLE
PROPERTY OF FORTERRA AND ITS COMPANIES. THIS DOCUMENT,
NOR ANY PART THEREOF, MAY BE USED, REPRODUCED OR MODIFIED|
IN ANY MANNER WITH OUT THE WRITTEN CONSENT OF FORTERRA.

MWS-L-4-8-4"-0"-C
STORMWATER BIOFILTRATION SYSTEM
STANDARD DETAIL




Fraction Pervious Surmrmation Fraction Pervious Summation Fraction Pervious Summation
RF % Imp | DMA 15 (D) | of Total Imp Area Arza RFx A DMA 16 (D} | of Tatal | ImpArea Area RF x A DMA 17 (D) | of Tatal | Imp Area Area RF % A
SOFT SOFT SQFT SAFT SOFT SOFT SOFT SQFT SOFT
PATIO 0.20 100 12651 0.05 12651 0 11336 ] 0.00 8] 0.00 0.00 7412 0.07 7412 [o] GETL
LANDSCAPE 0.30 0 81894 0.10 0 81894 24568 119912 0.16 0 119912 35973.63 27991 0.09 0 27991 8397
ROOF 0.90 100 125013 0.47 125013 0 112512 122686 0.48 122686 [¥] 110417.57 46388 0.46 46388 7] 41749
ROAD 0.80 100 82161 0.31 82161 0 73945 84057 0.33 84057 0 75651.34 30850 0.31 30850 8] 27765
SIDEWALK 0.80 100 21427 0.08 21427 0 19285 10163 0.04 10163 0 9146.72 7131 0.07 7131 0 6418
323147 1.00 241253 81894 241696 336818 1.00 2160806 119912 231189 118772 1.00 91781 27991 91000
Japery 74,66 Weighted C = 0.75 64,40 Weighted C = 0.62 76.63 Weighted C = 0.76
Fraction Pervious | Summation
RF S Imp | DMA 18(D) | of Total Imp Area Area RFE% A
SQFT SQFT SQFT
PATIO 0.90 100 0 0.00 0 0 0
LANDSCAPE 0.30 0 12010 1.00 0 12010 3603
ROOF 0.90 100 0 0.00 0 0 0
ROAD 0.90 100 0 0.00 0 0 0
DRIVEWAY 0.90 100 0 0.00 0 0 0
SIDEWALK 0.90 100 0 0.00 0 0 0
12010 1.00 Q 12010 3602
Spery Q.00 Weighted C = 0.30
Note: 1. An additional 10% of imperviousness was added to single family roof in DMA 16 and DMA 17, and 5% to DMA 15 to account for the patios.

2. 100% impearviousness was assumed for the backyards of all multi-family units.
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The City of

Project Name

Merge 56

DIEGQ)

BMP ID

BF-3-15

Sizing Method for Volume Retention Criteria Worksheet B.5-2

Area draining to the BMP

323147

sq. ft.

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

0.75

85" percentile 24-hour rainfall depth

0.65

inches

4

Design capture volume [Line 1 x Line 2 x (Line 3/12)]

13128

cu. ft.

Volume Retention Requirement

Measured infiltration rate in the DMA
Note:

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS
Type C soils enter 0.30

When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if
there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05

0.1

in/hr.

Factor of safety

Reliable infiltration rate, for biofiltration BMP sizing [Line 5/ Line 6]

0.05

in/hr.

Average annual volume reduction target (Figure B.5-2)
When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62)

When-Line 7 <0.01 in/hr. = 3.5%

15.0

%

Fraction of DCV to be retained (Figure B.5-3)

When Line 8> 8% =
0.0000013.x Line 8% - 0.000057 x Line 82 + 0.0086 x Line 8 - 0.014

When Line 8 < 8%.= 0.023

0.106

10

Target volume'retention [Line 9 x Line 4]

1392

cu. ft.

12/23/2020

Version 1.0 - June 2017



The City of
4

SAN

I Merge 56
al Project Name

DIE(GC)) BF-3-15

BMP ID
Volume Retention for No Infiltration Condition orksheet B.5-6
1 Area draining to the biofiltration BMP 323147 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.75
3 Effective impervious area draining to the BMP [Line 1 x Line 2] 242360 sq. ft.
4 Required area for Evapotranspiration [Line 3 x 0.03] 7271 sq. ft.
5 Biofiltration BMP Footprint 0 sq. ft.
Landscape Area (must be identified on DS-3247)
_ Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and SD-F 8100
Fact Sheet (sq. ft.)
7 Impervious area draining to the landscape area (sq. ft.) 18100
Impervious to Pervious Area ratio
8 . . 2.23 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area
9 . . . 8100 0 0 0 0
If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s 1 to 5] 8100 sq. ft.
11 Provided footprint for evapotranspiration [Line 5 + Line 10] 8100 sq. ft
Volume Retention Performance Standard
12 Is Line 11 2 Line 4? _ Volume Retention Performance Standard is Met
13 Fraction of the performance standard met through the BMP footprint and/or landscaping [Line 11/Line 111
4] )
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 1392 cu. ft.
Volume retention required from other site design BMPs
15 [(1-Line 13) x Line 14] -153.070633 cu. ft.
Site Design BMP
Identification Site Design Type Credit
1 cu. ft.
2 cu. ft
3 cu. ft.
4 cu. ft.
16 5 cu. ft
Sum<of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). [sum of
Line 16 Credits for Id’s 1 to 5] 0 cu. ft
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line16 = Line 15? _ Volume Retention Performance Standard is Met

12/23/2020

Version 1.0 - June 2017
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SITE SPECIFIC DATA
11986
MERGE 56 PHASE 2

PROJECT NUMBER
PROJECT NAME

—.¥§th0$ BED \.

VOID AREA

PATENTED PERIMETER — C/L

_ VERTICAL UNDERDRAIN §>\\\..QEN

PROJECT LOCATION
STRUCTURE ID

SAN DIEGO, CA
BF-3-15-1
REQUIRED
FLOW BASED (CFS)
0.560

TREATMENT
VOLUME BASED (CF)
N/A

_0”

’

”\.k N.Q{n\n

au—ells

MANHOLE
,\, —

[=—rT'

—

5

oL

TREATMENT HGL AVAILABLE (FT) 34

PEAK BYPASS REQUIRED (CFS) —
PIPE DATA L.E.

INLET PIPE 1 373.20

INLET PIPE 2 N/A

OUTLET PIPE 372.70

IF APPLICABLE
MATERAL
PC
N/A
PC

OFFLINE
DIAMETER
’E
N/A
’T

7’

0"

RISER HEIGHT X 3

’

]
T

PRETREATMENT
387.97

BIOFILTRATION
387.97
PEDESTRIAN
3EA 30" X 48"

DISCHARGE
387.97
PEDESTRIAN
830"

RIM ELEVATION
SURFACE LOAD |  PEDESTRIAN
FRAME & COVER|  2FA 230"
WETLANDMEDIA VOLUME (CY) 8.66

ORIFICE SIZE (DIA. INCHES) #2.38 £A

NOTES: PRELIMINARY NOT FOR CONSTRUCTION. UNIT PENDING FINAL
STRUCTURAL REVIEW — DIMENSIONS MAY VARY.

367.97

RIM/FG

INLET PIPE \
SEE NOTES “-PRE-FILTER
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PLAN VIEW
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INSTALLATION NOTES

1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURERS® SPECIFICATIONS, UNLESS OTHERWISE STATED IN
MANUFACTURER'S CONTRACT.

376.20

2. UNIT MYST BE INSTALLED ON LEVEL BASE. MANUFACTURER . TREA
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RECOMMENDS A MINIMUM 6” LEVEL ROCK BASE UNLESS SPECIFIED BY
THE*PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE FOR VERIFYING
PROJECT ENGINEER'S RECOMMENDED BASE SPECIFICATIONS.

4 CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING ,
PIPES. ALL"PIPES-MUST BE FLUSH WITH INSIDE SURFACE OF 37399 J@
CONCRETE (PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF " jE N
OQUTFLOW- PIPE MUST-BE FLUSH WITH DISCHARGE CHAMBER FLOOR.

ALL/PIPES=SHALL BE SEALED) WATERTIGHT PER MANUFACTURER'S
STANDARD CONNECTION_DETAL. )

5,/ CONTRACTOR RESPONSIBLE FOR/INSTALLATION OF ALL PIPES, RISERS, & ]
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND
HATCHES TO ‘MATCH/FINISHED SURFACE\UNLESS SPECIFIED OTHERWISE.

6. VEGETATION SUPPLIED AND INSTALLED BY ‘QTHERS. ALL UNITS WITH
VEGETATION MUST HAVE DRIP, OR SPRAY/IRRIGATION SUPPLIED AND
INSTALLED' BY OTHERS.

Nmcz%%%mm%%m\mﬁm%852%%&S\§.

%E:%%%;s_zineammws%@su\m_\%§§S

n@nm:%_\\s%m:m\oﬁgmm%mmzzuﬁ

GENERAL NOTES

ELEVATION VIEW

TREATMENT FLOW (CFS) 0.560

OPERATING HEAD (FT) 3.4

PRETREATMENT LOADING RATE (GPM/SF) 2.0

WETLAND MEDIA LOADING RATE (GPM/SF) 0.99

1. MANUFACTURER TO PROVIDE ALL MATERIALS-UNLESS OTHERWISE NOTED.

2. ALL DIMENSIONS, ELEVATIONS, /SPECIFICATIONS AND ,CAPACITIES \ARE SUBJECT TO
CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT-DIMENSIONS, WEIGHTS
AND ACCESSORIES PLEASE CONTACT BIQ CLEAN.

A Ak

!n!csﬁ-:n.!qﬁﬂv!emi.sﬂﬂ
IHE FOLLOWNG US PATENTS: 7425,252; 7.470,382;
7.674,378; 8303816 RELATED FORBGN PUTENTS OR
GTHER PATENTS PENOING.

PROPRIETARY AND CONFIDENTAL:

THE INFORMATION CONTAINED IN THIS DOCUMENT IS THE SOLE
PROPERTY OF FORTERRA AND ITS COMPANIES.  THIS DOCUMENT,
NOR ANY PART THEREOF, MAY BE USED, REPRODUCED OR MODIFIED]
IN ANY MANNER WITH OUT THE WRITTEN CONSENT OF FORTERRA.

MWS-L-8-20-6"-0"-V-UG
STORMWATER BIOFILTRATION SYSTEM
STANDARD DETAIL




RPEVZIISIE

SITE SPECIFIC DATA
11986
MERGE 56 PHASE 2

PROJECT NUMBER
PROJECT NAME

—.¥§th0$ BED \.

VOID AREA

PATENTED PERIMETER — C/L

_ VERTICAL UNDERDRAIN §>\\\..QEN

PROJECT LOCATION
STRUCTURE ID

SAN DIEGO, CA
BF-3-15-2
REQUIRED
FLOW BASED (CFS)
0.560

TREATMENT
VOLUME BASED (CF)
N/A

_0”

’

”\.k N.Q{n\n

au—ells

MANHOLE
,\, —

[=—rT'

—

5

oL

TREATMENT HGL AVAILABLE (FT) 34

PEAK BYPASS REQUIRED (CFS) —
PIPE DATA L.E.

INLET PIPE 1 372.00

INLET PIPE 2 N/A

OQUILET PIPE 371.50

IF APPLICABLE
MATERAL
PC
N/A
PC

OFFLINE
DIAMETER
’E
N/A
’T

7’

0"

RISER HEIGHT X 3

’

]
T

PRETREATMENT
J386.72

BIOFILTRATION
386.72
PEDESTRIAN
3EA 30" X 48"

DISCHARGE
386.72
PEDESTRIAN
830"

RIM ELEVATION
SURFACE LOAD |  PEDESTRIAN
FRAME & COVER|  2FA 230"
WETLANDMEDIA VOLUME (CY) 8.66

ORIFICE SIZE (DIA. INCHES) #2.38 £A

NOTES: PRELIMINARY NOT FOR CONSTRUCTION. UNIT PENDING FINAL
STRUCTURAL REVIEW — DIMENSIONS MAY VARY.

J386.72

RIM/FG

INLET PIPE \
SEE NOTES “-PRE-FILTER

CARTRIDGE

Y TR

M A [

_ b§\\<._

DOWN LINE SEE NOTES

PLAN VIEW

g—wJ
OUTLET PIPE .\

‘M

8'-0"
9'-0"

LEFT END VIEW

—

|——a1p"

IO\N|
=)

1]

INSTALLATION NOTES

1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURERS® SPECIFICATIONS, UNLESS OTHERWISE STATED IN

MANUFACTURER'S CONTRACT. 375,

a0

2. UNIT MYST BE INSTALLED ON LEVEL BASE. MANUFACTURER . TREA

TMENT HGL/

UPSTREAM TOP OF WEIR

|
|
|
|
|
|
|
r
|
|
|
|

7-9"
RISER HEIGHT X 3

7-8"
6"-0"

L 57150 LT[0 41

=
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20"-0"

210"

I
6" §_~ BASE.
RIGHT END VIEW

—7

RECOMMENDS A MINIMUM 6” LEVEL ROCK BASE UNLESS SPECIFIED BY
THE*PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE FOR VERIFYING
PROJECT ENGINEER'S RECOMMENDED BASE SPECIFICATIONS.

4 CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING ,
PIPES. ALL"PIPES-MUST BE FLUSH WITH INSIDE SURFACE OF 3799 J@
CONCRETE (PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF " £ I
OQUTFLOW- PIPE MUST-BE FLUSH WITH DISCHARGE CHAMBER FLOOR.

ALL/PIPES=SHALL BE SEALED) WATERTIGHT PER MANUFACTURER'S
STANDARD CONNECTION_DETAL. )

5,/ CONTRACTOR RESPONSIBLE FOR/INSTALLATION OF ALL PIPES, RISERS, & ]
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND
HATCHES TO ‘MATCH/FINISHED SURFACE\UNLESS SPECIFIED OTHERWISE.

6. VEGETATION SUPPLIED AND INSTALLED BY ‘QTHERS. ALL UNITS WITH
VEGETATION MUST HAVE DRIP, OR SPRAY/IRRIGATION SUPPLIED AND
INSTALLED' BY OTHERS.

Nmcz%%%mm%%m\mﬁm%852%%&S\§.

%E:%%%;s_zineammws%@su\m_\%§§S

n@nm:%_\\s%m:m\oﬁgmm%mmzzuﬁ

GENERAL NOTES

ELEVATION VIEW

TREATMENT FLOW (CFS) 0.560

OPERATING HEAD (FT) 3.4

PRETREATMENT LOADING RATE (GPM/SF) 2.0

WETLAND MEDIA LOADING RATE (GPM/SF) 0.99

1. MANUFACTURER TO PROVIDE ALL MATERIALS-UNLESS OTHERWISE NOTED.

2. ALL DIMENSIONS, ELEVATIONS, /SPECIFICATIONS AND ,CAPACITIES \ARE SUBJECT TO
CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT-DIMENSIONS, WEIGHTS
AND ACCESSORIES PLEASE CONTACT BIQ CLEAN.

A Ak

!n!csﬁ-:n.!qﬁﬂv!emi.sﬂﬂ
IHE FOLLOWNG US PATENTS: 7425,252; 7.470,382;
7.674,378; 8303816 RELATED FORBGN PUTENTS OR
GTHER PATENTS PENOING.

PROPRIETARY AND CONFIDENTAL:

THE INFORMATION CONTAINED IN THIS DOCUMENT IS THE SOLE
PROPERTY OF FORTERRA AND ITS COMPANIES.  THIS DOCUMENT,
NOR ANY PART THEREOF, MAY BE USED, REPRODUCED OR MODIFIED]
IN ANY MANNER WITH OUT THE WRITTEN CONSENT OF FORTERRA.

MWS-L-8-20-6"-0"-V-UG
STORMWATER BIOFILTRATION SYSTEM
STANDARD DETAIL

>§E




RPEVZIISIE

SITE SPECIFIC DATA
11986
MERGE 56 PHASE 2

PROJECT NUMBER
PROJECT NAME

—.¥§th0$ BED \.

VOID AREA

PATENTED PERIMETER — C/L

_ VERTICAL UNDERDRAIN §>\\\..QEN

PROJECT LOCATION
STRUCTURE ID

SAN DIEGO, CA
BF-3-15-3
REQUIRED
FLOW BASED (CFS)
0.560

TREATMENT
VOLUME BASED (CF)
N/A

_0”

’

”\.k N.Q{n\n

au—ells

MANHOLE
,\, —

[=—rT'

—

5

oL

TREATMENT HGL AVAILABLE (FT) 34

PEAK BYPASS REQUIRED (CFS) —
PIPE DATA L.E.

INLET PIPE 1 372.50

INLET PIPE 2 N/A

OUTLET PIPE 372.00

IF APPLICABLE
MATERAL
PC
N/A
PC

OFFLINE
DIAMETER
’E
N/A
’T

7’

0"

RISER HEIGHT X 3

’

]
T

PRETREATMENT
387.32

BIOFILTRATION
387.32
PEDESTRIAN
3EA 30" X 48"

DISCHARGE
387.32
PEDESTRIAN
830"

RIM ELEVATION
SURFACE LOAD |  PEDESTRIAN
FRAME & COVER|  2FA 230"
WETLANDMEDIA VOLUME (CY) 8.66

ORIFICE SIZE (DIA. INCHES) #2.38 £A

NOTES: PRELIMINARY NOT FOR CONSTRUCTION. UNIT PENDING FINAL
STRUCTURAL REVIEW — DIMENSIONS MAY VARY.

387.32

RIM/FG

INLET PIPE \
SEE NOTES “-PRE-FILTER

CARTRIDGE

Y L Y

M A [

_ b§\\<._

DOWN LINE SEE NOTES

PLAN VIEW

g—wJ
OUTLET PIPE .\

‘M

8'-0"
9'-0"

LEFT END VIEW
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|——a1p"

979.08
TOP OF VAULT
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H.O_/ 0\~|
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"
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INSTALLATION NOTES

1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURERS® SPECIFICATIONS, UNLESS OTHERWISE STATED IN
MANUFACTURER'S CONTRACT.

J375.50

2. UNIT MYST BE INSTALLED ON LEVEL BASE. MANUFACTURER . TREA

TMENT HGL/

UPSTREAM TOP OF WEIR
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RISER HEIGHT X 3

_g"
0"

£
7]
ot
()

| 57200 LT[0 41

b
IS
S
S
]

20"-0"

210"

I
6" §_~ BASE.
RIGHT END VIEW

—7

RECOMMENDS A MINIMUM 6” LEVEL ROCK BASE UNLESS SPECIFIED BY
THE*PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE FOR VERIFYING
PROJECT ENGINEER'S RECOMMENDED BASE SPECIFICATIONS.

4 CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING ,
PIPES. ALL"PIPES-MUST BE FLUSH WITH INSIDE SURFACE OF 379 59 J@
CONCRETE (PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF " £ IN
OQUTFLOW- PIPE MUST-BE FLUSH WITH DISCHARGE CHAMBER FLOOR.

ALL/PIPES=SHALL BE SEALED) WATERTIGHT PER MANUFACTURER'S
STANDARD CONNECTION_DETAL. )

5,/ CONTRACTOR RESPONSIBLE FOR/INSTALLATION OF ALL PIPES, RISERS, & ]
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND
HATCHES TO ‘MATCH/FINISHED SURFACE\UNLESS SPECIFIED OTHERWISE.

6. VEGETATION SUPPLIED AND INSTALLED BY ‘QTHERS. ALL UNITS WITH
VEGETATION MUST HAVE DRIP, OR SPRAY/IRRIGATION SUPPLIED AND
INSTALLED' BY OTHERS.

Nmcz%%%mm%%m\mﬁm%852%%&S\§.

%E:%%%;s_zineammws%@su\m_\%§§S

n@nm:%_\\s%m:m\oﬁgmm%mmzzuﬁ

GENERAL NOTES

ELEVATION VIEW

TREATMENT FLOW (CFS) 0.560

OPERATING HEAD (FT) 3.4

PRETREATMENT LOADING RATE (GPM/SF) 2.0

WETLAND MEDIA LOADING RATE (GPM/SF) 0.99

1. MANUFACTURER TO PROVIDE ALL MATERIALS-UNLESS OTHERWISE NOTED.

2. ALL DIMENSIONS, ELEVATIONS, /SPECIFICATIONS AND ,CAPACITIES \ARE SUBJECT TO
CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT-DIMENSIONS, WEIGHTS
AND ACCESSORIES PLEASE CONTACT BIQ CLEAN.

A Ak

!n!csﬁ-:n.!qﬁﬂv!emi.sﬂﬂ
IHE FOLLOWNG US PATENTS: 7425,252; 7.470,382;
7.674,378; 8303816 RELATED FORBGN PUTENTS OR
GTHER PATENTS PENOING.

PROPRIETARY AND CONFIDENTAL:

THE INFORMATION CONTAINED IN THIS DOCUMENT IS THE SOLE
PROPERTY OF FORTERRA AND ITS COMPANIES.  THIS DOCUMENT,
NOR ANY PART THEREOF, MAY BE USED, REPRODUCED OR MODIFIED]
IN ANY MANNER WITH OUT THE WRITTEN CONSENT OF FORTERRA.

MWS-L-8-20-6"-0"-V-UG
STORMWATER BIOFILTRATION SYSTEM
STANDARD DETAIL




The City of

Project Name

Merge 56

DIEGQ)

BMP ID

BF-3-16

Sizing Method for Volume Retention Criteria Worksheet B.5-2

Area draining to the BMP

336818

sq. ft.

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

0.69

85" percentile 24-hour rainfall depth

0.65

inches

4

Design capture volume [Line 1 x Line 2 x (Line 3/12)]

12589

cu. ft.

Volume Retention Requirement

Measured infiltration rate in the DMA
Note:

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS
Type C soils enter 0.30

When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if
there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05

0.1

in/hr.

Factor of safety

Reliable infiltration rate, for biofiltration BMP sizing [Line 5/ Line 6]

0.05

in/hr.

Average annual volume reduction target (Figure B.5-2)
When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62)

When-Line 7 <0.01 in/hr. = 3.5%

15.0

%

Fraction of DCV to be retained (Figure B.5-3)

When Line 8> 8% =
0.0000013.x Line 8% - 0.000057 x Line 82 + 0.0086 x Line 8 - 0.014

When Line 8 < 8%.= 0.023

0.106

10

Target volume'retention [Line 9 x Line 4]

1334

cu. ft.

12/23/2020

Version 1.0 - June 2017



The City of
4

SAN

I Merge 56
al Project Name

DIE(GC)) BF-3-16

BMP ID
Volume Retention for No Infiltration Condition orksheet B.5-6
1 Area draining to the biofiltration BMP 336818 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.69
3 Effective impervious area draining to the BMP [Line 1 x Line 2] 232405 sq. ft.
4 Required area for Evapotranspiration [Line 3 x 0.03] 6972 sq. ft.
5 Biofiltration BMP Footprint 0 sq. ft.
Landscape Area (must be identified on DS-3247)
_ Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and SD-F 7100
Fact Sheet (sq. ft.)
7 Impervious area draining to the landscape area (sq. ft.) 13000
Impervious to Pervious Area ratio
8 . . 1.83 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area
9 . . . 7100 0 0 0 0
If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s 1 to 5] 7100 sq. ft.
11 Provided footprint for evapotranspiration [Line 5 + Line 10] 7100 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 2 Line 4? _ Volume Retention Performance Standard is Met
13 Fraction of the performance standard met through the BMP footprint and/or landscaping [Line 11/Line 1.02
4] )
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 1334 cu. ft.
Volume retention required from other site design BMPs
15 [(1-Line 13) x Line 14] -26.68780117 cu. ft.
Site Design BMP
Identification Site Design Type Credit
1 BF-3-2 (3 Modular Wetland Systems) cu. ft.
2 cu. ft
3 cu. ft.
4 cu. ft.
16 5 cu. ft
Sum-of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). [sum of
Line 16 Credits for Id’s 1 to 5] 0 cu. ft
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line"16 = Line 15? _ Volume Retention Performance Standard is Met

12/23/2020

Version 1.0 - June 2017



RPEVZIISIE

SITE SPECIFIC DATA

PROJECT NUMBER 11986

PROJECT NAME MERGE 56 PHASE 2

PROJECT LOCATION SAN DIEGO, CA

STRUCTURE ID BF-3-16-1

TREATMENT REQUIRED

VOLUME BASED (CF) FLOW BASED (CFS)

N/A 0.540

oL

—.¥§th0$ BED \.

PATENTED PERMETER  G/L
VoID AREA |

VERTICAL UNDERDRAIN §>\\\..OEN

”\.k N.Q{n\n

au—ells

MANHOLE
,\, —

_0”

’

[=—rT'

TREATMENT HGL AVAILABLE (FT) 34

PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE OFFLINE

PIPE DATA LE. MATERIAL DIAMETER

INLET PIPE 1 370.10 PC 8"

INLET PIPE 2 N/A N/A N/A

QUILET PIPE 369.60 PvC 8"

PRETREATMENT | BIOFILTRATION DISCHARGE

RIM ELEVATION

385.51 385.51 385.51

SURFACE LOAD

PEDESTRIAN PEDESTRIAN PEDESTRIAN

FRAME & COVER

A 930" | 3EA 30" X 48" 230"

WETLANDMEDIA VOLUME (CY) 8.66

ORIFICE SIZE (DIA. INCHES) #2.34 £A

NOTES: PRELIMINARY NOT FOR CONSTRUCTION. UNIT PENDING FINAL
STRUCTURAL REVIEW — DIMENSIONS MAY VARY.

s

SEE NOTES

386.22

38551
M A

M A [

I@/\Sﬂ PIPE \

PRE-FILTER
CARTRIDGE

_ DRAIN ]
DOWN LINE

PLAN VIEW

OUTLET PIPE .\
SEE NOTES

377.88

TOP OF VAULT

INSTALLATION NOTES

1.

1.
2.

CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND
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LEFT END VIEW
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INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURERS® SPECIFICATIONS, UNLESS OTHERWISE STATED IN
MANUFACTURER'S CONTRACT,

UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER

RECOMMENDS A MINIMUM 6” LEVEL ROCK BASE UNLESS SPECIFIED BY
THE*PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE FOR VERIFYING
PROJECT ENGINEER'S RECOMMENDED BASE SPECIFICATIONS.

CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING 371 . 3
PIPES. ALL"PIPES-MUST BE FLUSH WITH INSIDE SURFACE OF 32510 |
CONCRETE (PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF N
OUTFLOW- PIPE MUST-BE FLUSH WITH DISCHARGE CHAMBER FLOOR.

37310~ 374.3

TREATMENT HGL/

UPSTREAM TOP OF WEIR

r
I
|
|
l
g"
RISER HEIGHT X 3

8

|
1
|
1
1
1
|
*
1
1
1
1
|

J,@ :

ALL /PIPES~SHALL BE SEALED) WATERTIGHT PER MANUFACTURER'S
STANDARD CONNECTION. DETAIL. Y
CONTRACTOR RESPONSIBLE FOR/INSTALLATION OF ALL PIPES, RISERS, 6 —]

"

£
7]

20-0"
210"

MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND
HATCHES _TO "MATCH FINISHED "SURFACE UNLESS SPECIFIED OTHERWISE.
VEGETATION SUPPLIED AND INSTALLED BY OIHERS. ALL UNITS WITH
VEGETATION MUST HAVE DRIP. OR SPRAYAIRRIGATION SUPPLIED AND
INSTALLED" BY .OTHERS.

CONTRACTOR RESPONSIBLEFOR~CONTACTING BIO CLEAN FOR
ACTIVATION OF~UNIT. MANUFACTURER'S WARRANTY<IS VOID WITHOUT
PROPER ACTIVATION BY A BIO\CLEAN-REPRESENTATIVE.

GENERAL NOTES

MANUFACTURER TO PROVIDE ALL MATERIALS-UNLESS OTHERWISE NOTED.
ALL DIMENSIONS, ELEVATIONS, <SPECIFICATIONS AND ,CAPACITIES \ARE SUBJECT

CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT-DIMENSIONS, WEIGHTS

AND ACCESSORIES PLEASE CONTACT BIQ CLEAN.

ELEVATION VIEW

I
6" §_~ BASE.
RIGHT END VIEW

—7

TREATMENT FLOW (CFS)

0.540

OPERATING HEAD (FT)

3.4

PRETREATMENT LOADING RATE (GPM/SF)

1.9

WETLAND MEDIA LOADING RATE (GPM/SF)

0.95

0

s
3

GTHER PATENTS PENOING.

A Ak

PRODUCT MAY BE PROTECTED GY ONE OF MORE OF
FOLLOWNG US PATENTS: 7425,262; 7.470,382;
7.674,378; 8303816 RELATED FORBGN PUTENTS OR

PROPRIETARY AND CONFIDENTAL:

THE INFORMATION CONTAINED IN THIS DOCUMENT IS THE SOLE
PROPERTY OF FORTERRA AND ITS COMPANIES.  THIS DOCUMENT,
NOR ANY PART THEREOF, MAY BE USED, REPRODUCED OR MODIFIED]
IN ANY MANNER WITH OUT THE WRITTEN CONSENT OF FORTERRA.

>§E

STANDARD DETAIL

MWS-L-8-20-6"-0"-V-UG
STORMWATER BIOFILTRATION SYSTEM




RPEVZIISIE

SITE SPECIFIC DATA
11986
MERGE 56 PHASE 2
SAN DIEGO, CA
BF-3-16-2
REQUIRED
FLOW BASED {CFS)
0.540

PROJECT NUMBER
PROJECT NAME
PROJECT LOCATION
STRUCTURE ID

TREATMENT
VOLUME BASED (CF)

N/A

HEED 580 \gm,\@ PERMETER  G/L

VoID AREA |

VERTICAL UNDERDRAIN §>\\\..OEN

”\.k N.Q{n\n

au—ells

MANHOLE
,\, —

_0”

’

[=—rT'

34
OFFLINE
DIAMETER
’Z
N/A
Pz
DISCHARGE
384.94
PEDESTRIAN
830"

oL

TREATMENT HGL AVAILABLE (FT)

PEAK BYPASS REQUIRED (CFS) —
PIPE DATA IE.

INLET PIPE 1 370.60

INLET PIPE 2 N/A

OUTLET PIPE 370.10

PRETREATMENT

384.94

IF APPLICABLE
MATERAL
PC
N/A
PC
BIOFILTRATION
384.94
PEDESTRIAN
JEA 30" X 48"

RIM ELEVATION
SURFACE LOAD |  PEDESTRIAN
FRAME & COVER|  2FA 230"
WETLANDMEDIA VOLUME (CY) 8.66

ORIFICE SIZE (DIA. INCHES) #2.34 £A

NOTES: PRELIMINARY NOT FOR CONSTRUCTION. UNIT PENDING FINAL
STRUCTURAL REVIEW — DIMENSIONS MAY VARY.

INSTALLATION NOTES

1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURERS® SPECIFICATIONS, UNLESS OTHERWISE STATED IN
MANUFACTURER'S CONTRACT.

2. UNIT MYST BE INSTALLED ON LEVEL BASE. MANUFACTURER
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY
THE"PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE FOR VERIFYING
PROJECT ENGINEER'S RECOMMENDED BASE SPECIFICATIONS.

4. CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING 372 . 8
360~ |

PIPES. ALL*PIPES*MUST BE FLUSH WITH INSIDE SURFACE OF
CONCRETE (PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF
OUTFLOW: PIPE MUST-BE FLUSH WITH DISCHARGE CHAMBER FLOOR.
ALL /PIPES~SHALL BE SEALED) WATERTIGHT PER MANUFACTURER'S
STANDARD CONNECTION. DETAIL.

E IN

5./ CONTRACTOR RESPONSIBLE FOR/INSTALLATION OF ALL PIPES, RISERS, 6 —

MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND
HATCHES _TO "MATCH FINISHED "SURFACE UNLESS SPECIFIED OTHERWISE.

6. VEGETATION SUPPLIED AND INSTALLED BY QTHERS. ALL UNITS WITH
VEGETATION MUST HAVE DRIP. OR SPRAYAIRRIGATION SUPPLIED AND
INSTALLED" BY .OTHERS.

7. CONTRACTOR RESPONSIBLE FOR-CONTACTING BIO CLEAN FOR
ACTIVATION OF~UNIT. MANUFACTURER'S WARRANTY<IS VOID WITHOUT
PROPER ACTIVATION BY A BIO\CLEAN-REPRESENTATIVE.

GENERAL NOTES

1. MANUFACTURER TO PROVIDE ALL MATERIALS-UNLESS OTHERWISE NOTED.

2. ALL DIMENSIONS, ELEVATIONS, /SPECIFICATIONS AND ,CAPACITIES \ARE SUBJECT TO
CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT-DIMENSIONS, WEIGHTS

AND ACCESSORIES PLEASE CONTACT BIQ CLEAN.
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ﬁ(ﬁ/QSS. PIPE

SEE NOTES

379.38

77740
J77. 00

TOP OF VAULT

7-6"
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RPEVZIISIE

SITE SPECIFIC DATA
11986
MERGE 56 PHASE 2
SAN DIEGO, CA
BF-3-16-3

PROJECT NUMBER
PROJECT NAME
PROJECT LOCATION
STRUCTURE ID

TREATMENT REQUIRED
VOLUME BASED (CF) FLOW BASED {CFS)
N/A 0.540

ﬂ;mg%@x BED \ PATENTED

VOID AREA

PERIMETER /L

_ VERTICAL UNDERDRAIN §>\\\..QEN

”\.k N.Q{n\n

au—ells

MANHOLE
,\, —

_0”

’

[=—rT'

34
IF APPLICABLE OFFLINE
MATERIAL DIAMETER
PC 8"
N/A N/A
PVC 8"
BIOFILTRATION DISCHARGE
384.09 384.09
PEDESTRIAN PEDESTRIAN
JEA 30" X 48" 230"

oL

TREATMENT HGL AVAILABLE (FT)

PEAK BYPASS REQUIRED (CFS) —
PIPE DATA IE.

INLET PIPE 1 371.30

INLET PIPE 2 N/A

OUTLET PIPE 370.80

PRETREATMENT

364.09

RIM ELEVATION
SURFACE LOAD |  PEDESTRIAN
FRAME & COVER|  2FA 230"
WETLANDMEDIA VOLUME (CY) 8.66

ORIFICE SIZE (DIA. INCHES) #2.34 £A

NOTES: PRELIMINARY NOT FOR CONSTRUCTION. UNIT PENDING FINAL
STRUCTURAL REVIEW — DIMENSIONS MAY VARY.

INSTALLATION NOTES

1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURERS® SPECIFICATIONS, UNLESS OTHERWISE STATED IN
MANUFACTURER'S CONTRACT.

2. UNIT MYST BE INSTALLED ON LEVEL BASE. MANUFACTURER
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY
THE"PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE FOR VERIFYING
PROJECT ENGINEER'S RECOMMENDED BASE SPECIFICATIONS.

4. CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING373 .9
PIPES. ALL*PIPES*MUST BE FLUSH WITH INSIDE SURFACE OF
CONCRETE (PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF
OUTFLOW: PIPE MUST-BE FLUSH WITH DISCHARGE CHAMBER FLOOR.
ALL /PIPES~SHALL BE SEALED) WATERTIGHT PER MANUFACTURER'S
STANDARD CONNECTION. DETAIL.

E IN

5./ CONTRACTOR RESPONSIBLE FOR/INSTALLATION OF ALL PIPES, RISERS, 6 —

MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND
HATCHES _TO "MATCH FINISHED "SURFACE UNLESS SPECIFIED OTHERWISE.

6. VEGETATION SUPPLIED AND INSTALLED BY QTHERS. ALL UNITS WITH
VEGETATION MUST HAVE DRIP. OR SPRAYAIRRIGATION SUPPLIED AND
INSTALLED" BY .OTHERS.

7. CONTRACTOR RESPONSIBLE FOR-CONTACTING BIO CLEAN FOR
ACTIVATION OF~UNIT. MANUFACTURER'S WARRANTY<IS VOID WITHOUT
PROPER ACTIVATION BY A BIO\CLEAN-REPRESENTATIVE.

GENERAL NOTES

1. MANUFACTURER TO PROVIDE ALL MATERIALS-UNLESS OTHERWISE NOTED.

2. ALL DIMENSIONS, ELEVATIONS, /SPECIFICATIONS AND ,CAPACITIES \ARE SUBJECT TO
CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT-DIMENSIONS, WEIGHTS

AND ACCESSORIES PLEASE CONTACT BIQ CLEAN.
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The City of

Project Name

Merge 56

DIEGQ)

BMP ID

BF-3-17

Sizing Method for Volume Retention Criteria Worksheet B.5-2

1 |Area draining to the BMP 119772 sq. ft.
2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.76
3 |85" percentile 24-hour rainfall depth 0.65 inches
4  [Design capture volume [Line 1 x Line 2 x (Line 3/12)] 4931 cu. ft.
Volume Retention Requirement
Measured infiltration rate in the DMA
Note:
When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS
5 [Type C soils enter 0.30 0.1 in/hr.
When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if
there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05
6 |Factor of safety 2
7 |Reliable infiltration rate, for biofiltration BMP sizing [Line 5/ Line 6] 0.05 in/hr.
Average annual volume reduction target (Figure B.5-2)
8 When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62) 15.0 %
When-Line 7 < 0.01 in/hr. = 3.5%
Fraction of DCV to be retained (Figure B.5-3)
When Line 8> 8% =
9 0.0000013x Line-8% - 0.000057 x Line 8% + 0.0086 x Line 8 - 0.014 0.106
When Line.8 < 8%~ 0.023
10 |Target volume'retention [Line 9 x Line 4] 523 cu. ft.

12/23/2020

Version 1.0 - June 2017



U

The Cii

SAN DIEGC

I Merge 56
al Project Name

@\_., BF-3-17

BMP ID
Volume Retention for No Infiltration Condition orksheet B.5-6
1 Area draining to the biofiltration BMP 119772 sq. ft.
2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.76
3 Effective impervious area draining to the BMP [Line 1 x Line 2] 91027 sq. ft.
4 Required area for Evapotranspiration [Line 3 x 0.03] 2731 sq. ft.
5 Biofiltration BMP Footprint sq. ft.
Landscape Area (must be identified on DS-3247)
_ Identification 1 2 3 4 5
6 Landscape area that meet the requirements in SD-B and SD-F 2800
Fact Sheet (sq. ft.)
7 Impervious area draining to the landscape area (sq. ft.) 4300
Impervious to Pervious Area ratio
8 . . 1.54 0.00 0.00 0.00 0.00
[Line 7/Line 6]
Effective Credit Area
9 . . . 2800 0 0 0 0
If (Line 8 >1.5, Line 6, Line 7/1.5]
10 Sum of Landscape area [sum of Line 9 Id’s 1 to 5] 2800 sq. ft.
11 Provided footprint for evapotranspiration [Line 5 + Line 10] 2800 sq. ft.
Volume Retention Performance Standard
12 Is Line 11 2 Line 4? _ Volume Retention Performance Standard is Met
13 Fraction of the performance standard met through the BMP footprint and/or landscaping [Line 11/Line 1.03
4] )
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 523 cu. ft.
Volume retention required from other site design BMPs
15 [(1-Line 13) x Line 14] -15.67939703 cu. ft.
Site Design BMP
Identification Site Design Type Credit
1 BF-3-3 (3 Modular Wetland Systems) cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
16 5 cu. ft.
Sum-of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). [sum of
Line 16 Credits for Id’s 1 to 5] 0 cu. ft
Provide documentation of how the site design credit is calculated in the PDP SWQMP.
17 Is Line"16 = Line 15? _ Volume Retention Performance Standard is Met

12/23/2020

Version 1.0 - June 2017



SITE SPECIFIC DATA

PROJECT NUMBER 11986
PROJECT NAME MERGE 56 PHASE 2
PROJECT LOCATION SAN DIEGO, CA
STRUCTURE 1D BF-3-17-1
TREATMENT REQUIRED
VOLUME BASED (CF) FLOW BASED (CFS)
N/A 0.690
TREATMENT HGL AVAILABLE (FT) 34
PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE OFFLINE
PIPE DATA LE. MATERIAL DIAMETER
INLET PIPE 1 363.33 PC 8"
INLET PIPE 2 N/A N/A N/A
OUTLET PIPE 362.83 PVC 8"
PRETREATMENT |  BIOFILTRATION DISCHARGE
RIM ELEVATION 377.15 377.15 377.15
SURFACE LOAD |  PEDESTRIAN PEDESTRIAN PEDESTRIAN
FRAME & COVER 2FA 930" JEA 30" X 48" 2FA 830"
WETLANDMEDIA VOLUME (CY) 10.52
ORIFICE SIZE (DIA. INCHES) #2.66 (A

NOTES: PRELIMINARY NOT FOR CONSTRUCTION.

INSTALLATION NOTES

RPEVZIISIE

1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURERS® SPECIFICATIONS, UNLESS OTHERWISE STATED IN
MANUFACTURER'S CONTRACT.

2. UNIT MYST BE INSTALLED ON LEVEL BASE. MANUFACTURER
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY
THE"PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE FOR VERIFYING
PROJECT ENGINEER'S RECOMMENDED BASE SPECIFICATIONS.

4. CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING
PIPES. ALL*PIPES*MUST BE FLUSH WITH INSIDE SURFACE OF

oL

J63.33

CONCRETE (PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF — IE IN

OUTFLOW: PIPE MUST-BE FLUSH WITH DISCHARGE CHAMBER FLOOR.
ALL /PIPES~SHALL BE SEALED) WATERTIGHT PER MANUFACTURER'S

STANDARD CONNECTION. DETAIL. 6" —=|

5. CONTRACTOR RESPONSIBLE FOR/INSTALLATION OF ALL PIPES, RISERS,
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND
HATCHES _TO "MATCH FINISHED "SURFACE UNLESS SPECIFIED OTHERWISE.

6. VEGETATION SUPPLIED AND INSTALLED BY QTHERS. ALL UNITS WITH
VEGETATION MUST HAVE DRIP. OR SPRAYAIRRIGATION SUPPLIED AND
INSTALLED" BY .OTHERS.

7. CONTRACTOR RESPONSIBLE FOR-CONTACTING BIO CLEAN FOR
ACTIVATION OF~UNIT. MANUFACTURER'S WARRANTY<IS VOID WITHOUT
PROPER ACTIVATION BY A BIO\CLEAN-REPRESENTATIVE.

GENERAL NOTES

1. MANUFACTURER TO PROVIDE ALL MATERIALS-UNLESS OTHERWISE NOTED.

2. ALL DIMENSIONS, ELEVATIONS, /SPECIFICATIONS AND ,CAPACITIES \ARE SUBJECT TO
CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT-DIMENSIONS, WEIGHTS

AND ACCESSORIES PLEASE CONTACT BIQ CLEAN.
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TCV (min) Area to Tree Tree Credit
Land d Avg. A T Credit
DMA |sv*0.3| [3630*d*C*A pma | ANOS@PEC | 1oe Count | TV B ATEd DMA | DCV*0.25 [TCVperDCV| . oo oo
Area (acres) (acres) Used (cu.ft.)
1 42 , 10.228 1 0.16706 20 0.00835 1 137.50 204.56 138
5 42 , 6.398 5 0.08439 18 0.00469 5 100.75 115.16 101




This Form Applies
to DMAs 1-9, 15-17

Compact (high rate) Biofiltration BMP Checklist Form I-10

Compact)(high.rate) biofiltration BMPs have a media filtration rate greater than 5 in/hr. and a media
surface arearsmallef. than 3% of contributing area times adjusted runoff factor. Compact
biofiltration,BMPsare typically proprietary BMPs that may qualify as biofiltration.

A compact biofiltration BMP may satisfy the pollutant control requirements for a DMA onsite in
some cases.-This depends on the characteristics of the DMA and the performance certification/data
of the/BMPR. If the pollutant control requirements for a DMA are met onsite, then the DMA is not
required-to participate in an offsite storm water alternative compliance program to meet its
pollutant control obligations.

An applicant using a compact biofiltration BMP to meet the pollutant control requirements onsite
must complete Section 1 of this form and include it in the PDP SWQMP. A separate form must be
completed for each DMA. In instances where the City Engineer does not agree with the applicant's
determination, Section 2 of this form will be completed by the City and returned to the applicant.
Section 1: Biofiltration Criteria Checklist (Appendix F)

Refer to Part 1 of the Storm Water Standards to complete this section. When separate
forms/worksheets are referenced below, the applicant must also complete these separate
forms/worksheets (as applicable) and include in the PDP SWQMP. The criteria numbers below
correspond to the criteria numbers in Appendix F.

Criteria Answer Progression
Criteria 1 and 3: O Full Infiltration Stop. Compact biofiltration BMP is not allowed.
. o . . Condition
What is the infiltration condition of
the DMA? Compact biofiltration BMP is only allowed, if the
target volume retention is met onsite (Refer to
Refer to Section 5.4.2 and Table B.5-1 in Appendix B.5). Use Worksheet B.5-
Appendix C of the BMP Design 2 in Appendix B.5 to estimate the target volume
Manual (Part 1 of Storm Water O Partial retentign (Note: retention in this context means
Standards) for guidance. Infiltration reduction).
Applicant must complete and Condition If the required volume reduction is achieved
include the following in the PDP proceed to Criteria 2.
SWQMP submittal to support the
feasibility determination: If the required volume reduction is not achieved,
. . . compact biofiltration BMP is not allowed. Stop.
e Infiltration Feasibility — - - -
. Compact biofiltration BMP is allowed if volume
Condition Letter; or retention criteria in Table B.5-1 in Appendix B.5
e Worksheet C.4-1: Form I-8A for the no infiltration condition is met.
and Worksheet C.4-2: Form I- Compliance with this criterion must be
8B. documented in the PDP SWQMP.
® NoInfiltration o .
ppplicant  must complete and Condition If Fhe .crlterla in Table B.5-1 is met proceed to
. . . Criteria 2.
include all applicable sizing
\S/\Lobr::i?;?ts i the  SWQMP If the criteria in Table B.5-1 is not met, compact
biofiltration BMP is not allowed. Stop.

1 The City of San Diego | Storm Water Standards
Form I-10 | January 2018 Edition



This Form Applies
to DMAs 1-9, 15-17

Compact (high rate) Biofiltration BMP Checklist
Provide basis. for.Criteria-1 and 3:

Form I-10

Feasibility Analysis:

Summarize_findings and include either infiltration feasibility condition letter or Worksheet C.4-1:
Form I-8Asand Worksheet C.4-2: Form |-8B in the PDP SWQMP submittal.

If Partial Infiltration Condition:

Provide documentation that target volume retention is met (include Worksheet B.5-2 in the PDP
SWQMP submittal). Worksheet B.5-7 in Appendix B.5 can be used to estimate volume retention
benefits from landscape areas.

If No Infiltration Condition:

Provide documentation that the volume retention performance standard is met (include Worksheet
B.5-2 in the PDP SWQMP submittal) in the PDP SWQMP submittal. Worksheet B.5-6 in Appendix B.5
can be used to document that the performance standard is met.

Per Worksheet B.5-6 for this DMA, the volume retention criteria is met. This is met through Landscaped
area that meets the criteria listed in SD-B and SD-F fact sheets.

Criteria Answer Progression

Criteria 2:

Is the compact biofiltration BMP
sized to meet the performance
standard from the MS4 Permit?
Refer to Appendix B.5 and
Appendix F.2 of the BMP Design
Manual (Part 1 of Storm Water
Standards) for guidance.

® Meets Flow
based Criteria

Use guidance from Appendix F.2.2 to size the
compact biofiltration BMP to meet the flow
based criteria. Include the calculations in the PDP
SWQMP.

Use parameters for sizing consistent with
manufacturer guidelines and conditions of its
third party certifications (i.e. a BMP certified at a
loading rate of 1 gpm/sgq. ft. cannot be designed
using a loading rate of 1.5 gpm/sq. ft.)

Proceed to Criteria 4.

Provide documentation that the compact
biofiltration BMP has a total static (i.e. non-
routed) storage volume, including pore-spaces
and pre-filter detention volume (Refer to
Appendix B.5 for a schematic) of at least 0.75
times the portion of the DCV not reliably retained
onsite.

Proceed to Criteria 4.

O Meets Volume
based Criteria

O Does not Meet Stop. Compact biofiltration BMP is not allowed.

either criteria

2 The City of San Diego | Storm Water Standards
Form I-10 | January 2018 Edition



This Form Applies
to DMAs 1-9, 15-17

Compact (high rate) Biofiltration BMP Checklist Form I-10
Provide basis for Criteria-2:

Provide documentation-that the BMP meets the numeric criteria and is designed consistent with the
manufacturer guidelines and conditions of its third-party certification (i.e., loading rate, etc., as
applicable).

Per worksheet B.6-1 for this DMA, the proposed compact biofiltration BMP meets flow-based criteria. The
proposed compact biofiltration BMP is sized per the manufacturer specs and guidelines and proposed flow
rates are not in excess of recommended standards for proper operation.

Criteria Answer Progression

Criteria 4. Provide documentation that the compact BMP
© Yes, meets the has an appropriate TAPE certification for the

Does the compact biofiltration TAPE projects most significant pollutants of concern.

BMP meet the pollutant treatment certification. o

performance standard for the Proceed to Criteria 5.

projects most significant Acceptance of third-party documentation is at

pollutants of concern? the discretion of the City Engineer. The City

engineer will consider, (a) the data submitted; (b)
representativeness of the data submitted; and (c)
Yes, through consistency of the BMP performance claims with
other third-party | pollutant control objectives in Table F.1-2 and
documentation Table F.1-1 while making this determination. If a
compact biofiltration BMP is not accepted, a
written explanation/ reason will be provided in
Section 2.

Refer to Appendix B.6 and

Appendix F.1 of the BMP Design
Manual (Part 1 of Storm Water (@)
Standards) for guidance.

Proceed to Criteria 5.

O No Stop. Compact biofiltration BMP is not allowed.

Provide basis for Criteria 4:

Provide documentation that identifies the projects most significant pollutants of concern and TAPE
certification or other third party documentation that shows that the compact biofiltration BMP
meets the pollutant treatment performance standard for the projects most significant pollutants of
concern.

This device is sized per the manufacturer specs and guidelines and this device has TAPE certification.

3 The City of San Diego | Storm Water Standards
Form I-10 | January 2018 Edition



This Form Applies
to DMAs 1-9, 15-17

Compact (high rate) Biofiltration BMP Checklist Form I-10
Criteria Answer Progression
Criteria 5: Provide documentation that the compact
Is'the compact biofiltration BMP biofiltration BMP support appropriate biological
designed'topromote appropriate © Yes activity. Refer to Appendix F for guidance.

biological activity.to'support and

maintain treatment process?
Refer to-Appendix F of the BMP Stop. Compact biofiltration BMP is not allowed.

Design Manual (Part 1 of Storm O No
Water Standards) for guidance.
Provide basis for Criteria 5:

Proceed to Criteria 6.

Provide documentation that appropriate biological activity is supported by the compact biofiltration
BMP to maintain treatment process.

The proposed compact biofiltration BMP will be planted and irrigated per manufacturer specifications and
guidelines. Maintenance of these plants, and therefore biological activity, will be assured via Storm water
Maintenance Discharge Control Management Agreement.

Criteria Answer Progression
Criteria 6: Provide documentation that the compact
Is the compact biofiltration BMP biofiltration BMP is used in a manner consistent
designed with a hydraulicloading | @ vyes with manufacturer guidelines and conditions of
rate to prevent erosion, scour and its third-party certification.

channeling within the BMP? Proceed to Criteria 7.

Stop. Compact biofiltration BMP is not allowed.

Provide basis for Criteria 6:

Provide documentation that the BMP meets the numeric criteria and is designed consistent with the
manufacturer guidelines and conditions of its third-party certification (i.e., maximum tributary area,
maximum inflow velocities, etc., as applicable).

The proposed compact biofiltration BMP is sized per the manufacturer specs and guidelines and proposed flow
rates are not in excess of recommended standards for proper operation.

4 The City of San Diego | Storm Water Standards
Form I-10 | January 2018 Edition



This Form Applies
to DMAs 1-9, 15-17

Form I-10

Compact (high rate) Biofiltration BMP Checklist

Criteria

Answer

Progression

Criteria 7:

Isthe compact biofiltration BMP
maintenance plan consistent with
manufacturer guidelines and
conditions-of.its third-party
certification\(i.e., maintenance
activities,frequencies)?

® Yes,andthe

compact BMP is
privately owned,
operated and

not in the public

Submit a maintenance agreement that will also
include a statement that the BMP will be
maintained in accordance with manufacturer
guidelines and conditions of third-party
certification.

right of way. Stop. The compact biofiltration BMP meets the
required criteria.

Approval is at the discretion of the City Engineer.

The city engineer will consider maintenance

O Yes,and the requirements, cost of maintenance activities,

BMP is either relevant previous local experience with

owned or operation and maintenance of the BMP type,

operated by the | ability to continue to operate the system in event

City or in the that the vending company is no longer operating

public right of
way.

as a business or other relevant factors while
making the determination.

Stop. Consult the City

determination.

Engineer for a

o

No

Stop. Compact biofiltration BMP is not allowed.

Provide basis for Criteria 7:

Include copy of manufacturer guidelines and conditions of third-party certification in the
maintenance agreement. PDP SWQMP must include a statement that the compact BMP will be
maintained in accordance with manufacturer guidelines and conditions of third-party certification.

Maintenance information for the proposed compact biofiltration BMP and SWMDCMA (Maintenance Agreement)
are contained in Attachment 3 of this report, outlining maintenance responsibilities, thresholds, and procedures.

5 The City of San Diego | Storm Water Standards

Form I-10 | January 2018 Edition



This Form Applies
to DMAs 1-9, 15-17

Compact (high rate) Biofiltration BMP Checklist Form I-10
Section 2: Verification (For City Use Only)

Is'the proposed‘compact BMP accepted by the City O Yes
Engineer for onsite pollutant control compliancefor | O No, See explanation below

the DMA?

Explanation/reason if the compact BMP is not accepted by the City for onsite pollutant control
compliance:

6 The City of San Diego | Storm Water Standards
Form I-10 | January 2018 Edition



December 2015

GENERAL USE LEVEL DESIGNATION FOR BASIC, ENHANCED, AND

PHOSPHORUS TREATMENT

For the

MWS-Linear Modular Wetland

Ecology’s Decision:

Based on Modular Wetland Systems, Inc. application submissions, including the Technical
Evaluation Report, dated April 1, 2014, Ecology hereby issues the following use level
designation:

General use level designation (GULD) for the MWS-Linear Modular Wetland Stormwater
Treatment System for Basic treatment

1.

Sized at a hydraulic loading rate of 1 gallon per minute (gpm) per square foot (sq ft) of
wetland cell surface area. For moderate pollutant loading rates (low to medium density
residential basins), size the Prefilters at 3.0 gpm/sq ft of cartridge surface area. For high
loading rates (commercial and industrial basins), size the Prefilters at 2.1 gpm/sq ft of
cartridge surface area.

General use level designation (GULD) for the MWS-Linear Modular Wetland Stormwater
Treatment System for Phosphorus treatment

Sized at a hydraulic loading rate of 1 gallon per minute (gpm) per square foot (sq ft) of
wetland cell surface area. For moderate pollutant loading rates (low to medium density
residential basins), size the Prefilters at 3.0 gpm/sq ft of cartridge surface area. For high
loading rates (commercial and industrial basins), size the Prefilters at 2.1 gpm/sq ft of
cartridge surface area.

General use level designation (GULD) for the MWS-Linear Modular Wetland Stormwater
Treatment System for Enhanced treatment

Sized at a hydraulic loading rate of 1 gallon per minute (gpm) per square foot (sq ft) of
wetland cell surface area. For moderate pollutant loading rates (low to medium density
residential basins), size the Prefilters at 3.0 gpm/sq ft of cartridge surface area. For high
loading rates (commercial and industrial basins), size the Prefilters at 2.1 gpm/sq ft of
cartridge surface area.



4. Ecology approves-the MWS'- Linear Modular Wetland Stormwater Treatment System units
for-Basic, Phosphorus, and Enhanced treatment at the hydraulic loading rate listed above.
Designers shall calculate the water quality design flow rates using the following procedures:

o Western Washington: For treatment installed upstream of detention or retention, the
water quality design flow rate is the peak 15-minute flow rate as calculated using the
latest version of the Western Washington Hydrology Model or other Ecology-approved
continuous runoff model.

e " Eastern Washington: For treatment installed upstream of detention or retention, the
water quality design flow rate is the peak 15-minute flow rate as calculated using one of
the three methods described in Chapter 2.2.5 of the Stormwater Management Manual
for Eastern Washington (SWMMEW) or local manual.

e Entire State: For treatment installed downstream of detention, the water quality design
flow rate is the full 2-year release rate of the detention facility.

5. These use level designations have no expiration date but may be revoked or amended by
Ecology, and are subject to the conditions specified below.

Ecology’s Conditions of Use:

Applicants shall comply with the following conditions:

1. Design, assemble, install, operate, and maintain the MWS — Linear Modular Wetland
Stormwater Treatment System units, in accordance with Modular Wetland Systems, Inc.
applicable manuals and documents and the Ecology Decision.

2. Each site plan must undergo Modular Wetland Systems, Inc. review and approval before
site installation. This ensures that site grading and slope are appropriate for use of a MWS
— Linear Modular Wetland Stormwater Treatment System unit.

3. MWS — Linear Modular Wetland Stormwater Treatment System media shall conform to the
specifications submitted to, and approved by, Ecology.

4. The applicant tested the MWS — Linear Modular Wetland Stormwater Treatment System
with an external bypass weir. This weir limited the depth of water flowing through the
media, and therefore the active treatment area, to below the root zone of the plants. This
GULD applies to MWS — Linear Modular Wetland Stormwater Treatment Systems whether
plants are included in the final product or not.

5. Maintenance: The required maintenance interval for stormwater treatment devices is often
dependent upon the degree of pollutant loading from a particular drainage basin. Therefore,
Ecology does not endorse or recommend a “one size fits all” maintenance cycle for a
particular model/size of manufactured filter treatment device.

e Typically, Modular Wetland Systems, Inc. designs MWS - Linear Modular Wetland
systems for a target prefilter media life of 6 to 12 months.

e Indications of the need for maintenance include effluent flow decreasing to below the
design flow rate or decrease in treatment below required levels.

e Owners/operators must inspect MWS - Linear Modular Wetland systems for a minimum
of twelve months from the start of post-construction operation to determine site-specific



maintenance schedules and requirements. You must conduct inspections monthly during
the wet season, and every other month during the dry season. (According to the
SWMMWW;/ the-wet season in western Washington is October 1 to April 30. According
to SWMMEW the wet season in eastern Washington is October 1 to June 30). After the
first year of operation, owners/operators must conduct inspections based on the findings
during the first year of inspections.

Conduct inspections by qualified personnel, follow manufacturer’s guidelines, and use
methods capable of determining either a decrease in treated effluent flowrate and/or a
decrease in pollutant removal ability.

When inspections are performed, the following findings typically serve as maintenance
triggers:

e Standing water remains in the vault between rain events, or
e Bypass occurs during storms smaller than the design storm.

e Ifexcessive floatables (trash and debris) are present (but no standing water or
excessive sedimentation), perform a minor maintenance consisting of gross solids
removal, not prefilter media replacement.

e Additional data collection will be used to create a correlation between pretreatment
chamber sediment depth and pre-filter clogging (see Issues to be Addressed by the
Company section below)

6. Discharges from the MWS - Linear Modular Wetland Stormwater Treatment System units
shall not cause or contribute to water quality standards violations in receiving waters.

Applicant: Modular Wetland Systems, Inc.
Applicant's Address: PO. Box 869

Oceanside, CA 92054

Application Documents:

Original Application for Conditional Use Level Designation, Modular Wetland System,
Linear Stormwater Filtration System Modular Wetland Systems, Inc., January 2011

Quality Assurance Project Plan: Modular Wetland system — Linear Treatment System
performance Monitoring Project, draft, January 2011.

Revised Application for Conditional Use Level Designation, Modular Wetland System,
Linear Stormwater Filtration System Modular Wetland Systems, Inc., May 2011

Memorandum: Modular Wetland System-Linear GULD Application Supplementary Data,
April 2014

Technical Evaluation Report: Modular Wetland System Stormwater Treatment System
Performance Monitoring, April 2014.



Applicant's Use-L.evel Request:

General use level designation as a Basic, Enhanced, and Phosphorus treatment device in
accordancewith Ecology’s Guidance for Evaluating Emerging Stormwater Treatment
Technologies Technology Assessment Protocol — Ecology (TAPE) January 2011 Revision.

Applicant's Performance Claims:

The MWS — Linear Modular wetland is capable of removing a minimum of 80-percent
of TSS from stormwater with influent concentrations between 100 and 200 mg/I.

The MWS — Linear Modular wetland is capable of removing a minimum of 50-percent
of Total Phosphorus from stormwater with influent concentrations between 0.1 and 0.5
mg/l.

The MWS — Linear Modular wetland is capable of removing a minimum of 30-percent
of dissolved Copper from stormwater with influent concentrations between 0.005 and
0.020 mg/1.

The MWS — Linear Modular wetland is capable of removing a minimum of 60-percent
of dissolved Zinc from stormwater with influent concentrations between 0.02 and 0.30
mg/l.

Ecology Recommendations:

Modular Wetland Systems, Inc. has shown Ecology, through laboratory and field-
testing, that the MWS - Linear Modular Wetland Stormwater Treatment System filter
system is capable of attaining Ecology's Basic, Total phosphorus, and Enhanced
treatment goals.

Findings of Fact:

Laboratory Testing

The MWS-Linear Modular wetland has the:

Capability to remove 99 percent of total suspended solids (using Sil-Co-Sil 106) in a
quarter-scale model with influent concentrations of 270 mg/L.

Capability to remove 91 percent of total suspended solids (using Sil-Co-Sil 106) in
laboratory conditions with influent concentrations of 84.6 mg/L at a flow rate of 3.0
gpm per square foot of media.

Capability to remove 93 percent of dissolved Copper in a quarter-scale model with
influent concentrations of 0.757 mg/L.

Capability to remove 79 percent of dissolved Copper in laboratory conditions with
influent concentrations of 0.567 mg/L at a flow rate of 3.0 gpm per square foot of
media.

Capability to remove 80.5-percent of dissolved Zinc in a quarter-scale model with
influent concentrations of 0.95 mg/L at a flow rate of 3.0 gpm per square foot of media.

Capability to remove 78-percent of dissolved Zinc in laboratory conditions with influent
concentrations of 0.75 mg/L at a flow rate of 3.0 gpm per square foot of media.



Field Testing

Modular-Wetland Systems, Inc. conducted monitoring of an MWS-Linear (Model

# MWS-L-4-13)Arom April 2012 through May 2013, at a transportation maintenance
facility in Pertland, Oregon. The manufacturer collected flow-weighted composite
samples of the system’s influent and effluent during 28 separate storm events. The
system treated approximately 75 percent of the runoff from 53.5 inches of rainfall
during the monitoring period. The applicant sized the system at 1 gpm/sq ft. (wetland
media) and 3gpm/sq ft. (prefilter).

Influent TSS concentrations for qualifying sampled storm events ranged from 20 to 339
mg/L. Average TSS removal for influent concentrations greater than 100 mg/L (n=7)
averaged 85 percent. For influent concentrations in the range of 20-100 mg/L (n=18),
the upper 95 percent confidence interval about the mean effluent concentration was
12.8 mg/L.

Total phosphorus removal for 17 events with influent TP concentrations in the range of
0.1 to 0.5 mg/L averaged 65 percent. A bootstrap estimate of the lower 95 percent
confidence limit (LCL95) of the mean total phosphorus reduction was 58 percent.

The lower 95 percent confidence limit of the mean percent removal was 60.5 percent for
dissolved zinc for influent concentrations in the range of 0.02 to 0.3 mg/L (n=11).

The lower 95 percent confidence limit of the mean percent removal was 32.5 percent for
dissolved copper for influent concentrations in the range of 0.005 to 0.02 mg/L (n=14)
at flow rates up to 28 gpm (design flow rate 41 gpm). Laboratory test data augmented
the data set, showing dissolved copper removal at the design flow rate of 41 gpm (93
percent reduction in influent dissolved copper of 0.757 mg/L).

Issues to be addressed by the Company:

1.

Modular Wetland Systems, Inc. should collect maintenance and inspection data for the
first year on all installations in the Northwest in order to assess standard maintenance
requirements for various land uses in the region. Modular Wetland Systems, Inc. should
use these data to establish required maintenance cycles.

Modular Wetland Systems, Inc. should collect pre-treatment chamber sediment depth
data for the first year of operation for all installations in the Northwest. Modular
Wetland Systems, Inc. will use these data to create a correlation between sediment depth
and pre-filter clogging.

Technology Description:
Download at http://www.modularwetlands.com/

Contact Information:
Applicant: Greg Kent

Modular Wetland Systems, Inc.
P.O. Box 869
Oceanside, CA 92054

gkent@biocleanenvironmental.net




Applicant-website:http://www.modularwetlands.com/

Ecology web link: http://www.ecy.wa.gov/programs/wg/stormwater/newtech/index.html

Ecology:

Revision History

Douglas C. Howie, P.E.
Department of Ecology
Water Quality Program
(360) 407-6444
douglas.howie@ecy.wa.gov

Date

Revision

June 2011 Original use-level-designation document

September 2012 Revised dates for TER and expiration

January 2013 Modified Design Storm Description, added Revision Table, added
maintenance discussion, modified format in accordance with Ecology
standard

December 2013 Updated name of Applicant

April 2014 Approved GULD designation for Basic, Phosphorus, and Enhanced

treatment
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