Appendix 5.5 (Continued) 4 _
Hydrology (Part 6 of 15)



ATTACHMENT A.1: SWMM INPUT AND OUTPUT FILES
Regional Facility Input File (Facilities A, B, and C)! (SWMM 5.1) p. 1-4
Regional Facility Output File (SWMM 5.1) p. 5-8
Representative Stand-alone Parcel-based BMP Case Study (SWMM 5.0) p. 9-14

KEY

Annotation is provided in red text
and boxes to help orient the
reviewer to the key information
contained in each file.

! Model calculations for Regional Facility D are provided with the Mission Village Phase 1 Conformance
Memorandum



[TITLE]
;3Project Title/Notes

[OPTIONS]

;;0ption Value

FLOW_UNITS CFS

INFILTRATION GREEN_AMPT

FLOW_EOU;IN(SE KINWAVE This model contains each of the three
LINK_OFFSET DEPTH . .

MIN_SLOPE 0 regional faC|_I|t|es. Th_e_ _trlbutary areas
ALLOW_PONDING NO to these regional facilities are divided
SKIP_STEADY_STATE NO along soil unit delineations. Within
START DATE 10/01/1968 each soil unit, vyatershed properties
START_TIME 00:00:00 are lumped. This model demonstrates
REPORT_START_DATE 10/01/1968 that the regional facilities A, B, and C
REPORT_START_TIME 00:00:00 : - .

END_DATE 10/01/2008 are sized to infiltration at least 80
END_TIME 06:00:00 percent of average annual runoff.
SWEEP_START e1/e1 Hydrologic source controls and parcel-
SWEEP_END 12/31 . . .
DRY DAYS 0 based BMPs are not considered in this
REPORT STEP 00:10:00 sizing. Diversion structures are
WET_STEP 00:15:00 included in the capture efficiency
DRY_STEP 04:00:00 ;

ROUTING_STEP 0:00:30 analysis.

INERTIAL_DAMPING PARTIAL

NORMAL_FLOW_LIMITED BOTH

FORCE_MAIN_EQUATION H-W

VARIABLE_STEP 8.75

LENGTHENING_STEP 0

MIN_SURFAREA 0

MAX_TRIALS )

HEAD_TOLERANCE 0

SYS_FLOW_TOL 5

LAT_FLOW_TOL 5

MINIMUM_STEP 8.5

THREADS 1

[EVAPORATION]

;;Data Source Parameters

R L EEEEEEEEEE R

MONTHLY 0.03 0.0479 0.0719 ©.102 ©0.132 0.156 0.168 ©0.15 ©.114 0.0781 0.042 0.03
DRY_ONLY NO

[RAINGAGES]

; ;Name Format Interval SCF Source

e LN LR ELE LN EEEEEE R

Newhall INTENSITY 1:00 1 FILE "NEWHALL_PATCHED_20091119.NCD" 46162 IN
[SUBCATCHMENTS ]

; ;Name Rain Gage Outlet Area %Imperv Width %Slope  CurbLen SnowPack
2% Zhniiee ettt
A-AB Newhall DivA 2.85 60.96 496.13 5 )

A-C Newhall DivA 22.45 76.70 3912.14 5 )

B-AB Newhall DivB 18.40 72.64 3206.33 5 )

B-C Newhall DivB 44.48 56.99 7749.89 5 )

C-AB Newhall DivC 0.28 49.53 48.26 5 )

c-C Newhall DivC 24.40 50.99 4251.11 5 )

[SUBAREAS]

;;Subcatchment N-Imperv N-Perv S-Imperv  S-Perv PctZero RouteTo PctRouted

J; ____________________________________________________________________________________

A-AB 0.012 0.25 8.02 0.06 25 OUTLET

A-C 0.012 0.25 0.02 0.06 25 OUTLET

B-AB 0.012 0.25 8.02 0.06 25 OUTLET

B-C 0.012 0.25 0.02 0.06 25 OUTLET

C-AB 0.012 0.25 0.02 8.06 25 OUTLET

c-C 0.012 0.25 0.02 0.06 25 OUTLET

[INFILTRATION]

;;Subcatchment Suction Ksat IMD

R e et

A-AB 8 0.275 8.32

1



A-C 8 0.145 0.29

B-AB 8 0.275 0.32

B-C 8 0.145 0.29

C-AB 8 0.275 0.32

c-C 8 0.145 0.29

[JUNCTIONS]

; ;Name Elevation MaxDepth  InitDepth SurDepth  Aponded

0

J-DivA-OF 100 2] 0 0 0

J-DivB-OF 100 2] 0 0 0

J-DivC-OF 100 7] 0 7] 0

[OUTFALLS]

; 3Name Elevation Type Stage Data Gated Route To

55 TTTTTTTTmoTmo Smmmmoos mooooooos omooooooooooooo Soooooo oooooooooooooo-

1 0 FREE NO

2 0 FREE NO

3 o FREE NO Diversion structure cutoff flowrates.
[DIVIDERS]

; ;Name Elevation Diverted Link Type

P

DivA 110 D-DivA-OF CUTOFF 4]

DivB 110 D-DivB-OF CUTOFF 0

DivC 110 D-DivC-OF CUTOFF 4]

[STORAGE ]

; ;Name Elev. MaxDepth InitDepth Shape Curve Name/Params N/A Fevap Psi Ksat IMD
53 TTTTTTTTToTmms mmmos ommmos smoooooooo mooooos Soooooooooooooooooooooooooo soooooo- sooooooo moooooos oooes
FacilityA 100 18 0 TABULAR FacilityA 0 (4] 0.1 3.000 0.1
FacilityB 100 18 0 TABULAR FacilityB 0 0 0.1 3.000 0.1
FacilityC 100 18 0 TABULAR FacilityC 4] 4] 0.1 3.000 0.1
[CONDUITS]

; ;Name From Node To Node Length Roughness InOffset  OutOffset 1InitFlow MaxFlow

8 J-DivC-OF 3 10 0.01 0 7] 0 7]

9 J-DivB-OF 2 10 0.01 0 0 7] 0

10 J-DivA-OF 1 10 0.01 0 7] 0 7]

D-DivA-OF DivA J-DivA-OF 20 0.01 ] 0 ] 0

D-DivA-TR DivA FacilityA 20 0.01 0 0 0 (]

D-DivB-OF DivB J-DivB-OF 20 0.01 ] 0 ] 0

D-DivB-TR DivB FacilityB 20 0.01 7] 0 2] (4

D-DivC-OF DivC J-DivC-OF 20 0.01 ] 0 ] 0

D-DivC-TR DivC FacilityC 20 0.01 0 2] (] 4

[WEIRS]

; ;Name From Node To Node Type CrestHt Qcoeff Gated EndCon EndCoeff  Surcharge
RoadWidth RoadSurf

53 TTTTTTTTTTTmm Tmmmmooomos oo oooooo oooooooooos ooooooooo oooooooos Soooooos Soooooos oooooooos oooooooooo oo
1 FacilityA 1 TRANSVERSE 3 3.33 NO 0 0 YES

2 FacilityB 2 TRANSVERSE 3.75 3.33 NO 0 0 YES

3 FacilityC 3 TRANSVERSE 3.5 3.33 NO 0 4] YES
[XSECTIONS]

;5Link Shape Geoml Geom2 Geom3 Geom4 Barrels Culvert

53 TTTTTTTTmTTmo Smmmmmoos oooooooooooooo ooooooooo oooooooo Soooooooos oooooooooo ooooooooo-

8 DUMMY 0 0 4] 0 1

9 DUMMY 0 4] 0 4] 1

10 DUMMY 0 4] 0 4] 1

D-DivA-OF DUMMY %] 0 0 0 1

D-DivA-TR DUMMY %] 0 0 %] 1

D-DivB-OF DUMMY %] 0 0 0 1

D-DivB-TR DUMMY %] 0 0 0 1

D-DivC-OF DUMMY %] 0 0 0 1

D-DivC-TR DUMMY %] 0 0 0 1

1 RECT_OPEN 10 9.424777961 © )

2 RECT_OPEN 10 18.84955592 © 0

3 RECT_OPEN 10 9.424777961 © 0

[CURVES]

; ;Name Type X-Value Y-Value

2



P

FacilityA
FacilityA
FacilityA
FacilityA
FacilityA
FacilityA
FacilityA
FacilityA
FacilityA
FacilityA
FacilityA
FacilityA
FacilityA
FacilityA
FacilityA
FacilityA
FacilityA

)

FacilityB
FacilityB
FacilityB
FacilityB
FacilityB
FacilityB
FacilityB
FacilityB
FacilityB
FacilityB
FacilityB
FacilityB
FacilityB
FacilityB
FacilityB
FacilityB
FacilityB

FacilityC
FacilityC
FacilityC
FacilityC
FacilityC
FacilityC
FacilityC
FacilityC
FacilityC
FacilityC
FacilityC
FacilityC
FacilityC
FacilityC
FacilityC
FacilityC
FacilityC

[REPORT]

Storage

Storage

Storage

; sReporting Options

INPUT
CONTROLS

SUBCATCHMENTS ALL

NODES ALL
LINKS ALL

[TAGS]

[MAP]

DIMENSIONS ©.000 0.000 10000.000 10000.000

Units

[ COORDINATES ]

P WWWWNNNRPPRPPRPOOOOOO®

P WWWNNNNRPRPPOOOOO®O®

.00
.00
.00

.00 4¢———
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Top of Water Quality Volume at 3 ft.

.00
.00 —

Top of Water Quality Volume at 3.75 ft.

.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00

.00 ¢—

Top of Water Quality Volume at 3.5 ft.

.00

J-DivA-OF
J-DivB-OF
J-DivC-OF

3

1577.869
4446.721
7411.202




1 993.151 2000.000

2 3773.973 1931.507
3 6787.671 1958.904
DivA 949.454 4521.858
DivB 3777.322 4603.825
DivC 6741.803 4562.842
FacilityA 293.716 4057.377
FacilityB 3066.940 3934.426
FacilityC 6127.049 3907.104
[VERTICES]

;3 Link X-Coord Y-Coord
% T
[Polygons]

;;Subcatchment  X-Coord Y-Coord
)

A-AB 308.219 7410.959
A-C 1554.795 7465.753
B-AB 3267.123 7410.959
B-C 4294.521 7452.055
C-AB 6404.110 7342.466
c-C 7226.027 7342.466
[SYMBOLS]

; ;Gage X-Coord Y-Coord
P

Newhall 2806.122 8992.347



EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.011)

WARNING 08: elevation drop exceeds length for Conduit 8
WARNING 08: elevation drop exceeds length for Conduit 9
WARNING 08: elevation drop exceeds length for Conduit 10

3k 3k sk >k >k 5k 3k %k %k %k >k >k 5k 5k %k %k %k >k >k >k k

Rainfall File Summary
3k 3k 3k 3k >k >k 3k 3k 3k 3k %k >k >k %k %k 3k >k *k %k %k k

Station First Last Recording  Periods Periods Periods
ID Date Date Frequency w/Precip Missing Malfunc.
46162 10/02/1968 12/25/2008 60 min 5324 0 0

sk >k sk sk ok sk sk sk sk sk sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk ok sk sk sk sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk ok sk ok sk sk sk sk sk ko k
NOTE: The summary statistics displayed in this report are
based on results found at every computational time step,

not just on results from each reporting time step.
3k 3k 3k 3k 3k 5k 3k 3k >k >k 5k 3k k >k 5k 3k 5k 5k >k 3k 5k 3k 3k >k >k 5k 5k >k 3k 5k 5k 3k 3k >k 5k 5k 3k 3k >k 5k 3k k >k >k 5k 5k >k %k >k 5k 3k %k % >k %k k k

3k >k 3k >k 3k >k 3k >k >k 5k >k 5k %k 5k %k

Analysis Options
3 3k 3k 3k 3k 5k 3k 3k %k %k 5k %k k %k k k.

Flow Units ........covvunn CFS
Process Models:

Rainfall/Runoff ........ YES

RDII ...iviiiiiiiinnnnns NO

Snowmelt ............... NO

Groundwater ............ NO

Flow Routing ........... YES

Ponding Allowed ........ NO

Water Quality .......... NO
Infiltration Method ...... GREEN_AMPT
Flow Routing Method ...... KINWAVE
Starting Date ............ 10/01/1968 0©0:00:00
Ending Date .............. 10/01/2008 06:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:10:00
Wet Time Step ............ 00:15:00
Dry Time Step ............ 04:00:00
Routing Time Step ........ 30.00 sec
3k >k sk >k 3k sk sk sk sk sk sk ok sk ok sk sk sk sk ok sk ok sk ok sk k ok Volume Depth
Runoff Quantity Continuity acre-feet inches
kokkkkkkokokkokkkkkkokkkkkkkkkk  _________ _______
Total Precipitation ...... 6895.087 733.130
Evaporation Loss ......... 192.962 20.517
Infiltration Loss ........ 2300.540 244 .608
Surface Runoff ........... 4438.329 471.912
Final Storage ............ 0.000 0.000
Continuity Error (%) ..... -0.533
3k >k 3k >k %k 5k 3k 5k >k 3k >k 5k >k 5k >k 3k >k %k 5k %k 5k k %k k k% Volume Volume
Flow Routing Continuity acre-feet 1076 gal
Skokokokokokkokskokskokkokokskkskokskokkskkkx  _________  _________
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 4438.329 1446.296
Groundwater Inflow ....... 0.000 0.000
RDIT INFLOW vvvvvvnennnnns 0.000 0.000
External Inflow .......... 0.000 0.000
External Outflow ......... 860.406 280.376
Flooding Loss ............ 0.000 0.000
Evaporation Loss ......... 0.000 0.000
Exfiltration Loss ........ 3579.477 1166.426
Initial Stored Volume .... 0.000 0.000
Final Stored Volume ...... 0.000 0.000

Continuity Error (%) ..... -0.035



3k 3k 3k 5k 5k 3k 3k 3k >k >k 5k 5k 3k 3k %k %k >k >k 3k 3k %k %k %k >k >k 3k k %k %k Kk k

Highest Flow Instability Indexes
3k ok ok ok >k >k 3k 5k 5k ok >k >k ok >k %k %k 5k >k >k >k >k %k %k >k >k %k >k >k %k >k >k k

All links are stable.

3k 3k 3k >k >k 3k 3k %k %k %k >k >k 5k 3k %k %k %k >k >k 5k k %k %k k%

Routing Time Step Summary
3k 3k 3k >k >k >k 3k 3k 3k 3k %k >k 3k 3k 3k 3k >k %k %k >k %k %k %k k k

Minimum Time Step
Average Time Step
Maximum Time Step

Percent in Steady State
Average Iterations per Step :
Percent Not Converging

sk sk >k >k ok 3k sk ok ok ok >k ok sk sk sk ok ok ok sk sk ok ok ok ok sk k ok

Subcatchment Runoff Summary
3k 3k 3k >k >k 3k 3k 3k 5k 3k >k >k 3k 3k 3k 5k >k >k %k 3k %k 3k 5k >k k k >k

Tot
Prec

al
ip
in

Peak
Runoff
CFS

Runoff
Coeff

3k 3k 3k >k 5k 5k 3k %k %k %k >k %k 5k k %k k %k

Node Depth Summary
3k 5k 3k >k >k >k %k 5k ok %k %k >k %k %k %k k *k *k

J-DivA-OF
J-DivB-OF
J-DivC-OF
1

2

3

DivA

DivB

DivC
FacilityA
FacilityB
FacilityC

JUNCTION
JUNCTION
JUNCTION
OUTFALL
OUTFALL
OUTFALL
DIVIDER
DIVIDER
DIVIDER
STORAGE
STORAGE
STORAGE

30.00 sec
30.00 sec
30.00 sec
0.00
1.00
0.00
Total
Runon
in
.00
.00
.00
.00
.00
.00
Average Maximum
Depth Depth
Feet Feet
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.01 3.21
0.03 4.09
0.02 3.73

Total Total Total Total
Evap Infil Runoff Runoff
in in in 1076 gal
19.57 273.20 444.12 34.37
25.06 148.26 564.27 343.98
23.36 191.22 522.74 261.17
18.98 274.93 442.96 535.00
15.92 353.58 366.92 2.79
17.16 313.64 405.83 268.88
Maximum Time of Max Reported
HGL  Occurrence Max Depth
Feet days hr:min Feet
100.00 0 00:00 0.00
100.00 0 00:00 0.00
100.00 0 00:00 0.00
0.00 0 00:00 0.00
0.00 0 00:00 0.00
0.00 0 00:00 0.00
110.00 0 00:00 0.00
110.00 0 00:00 0.00
110.00 0 00:00 0.00
103.21 13237 09:08 3.21
104.09 9597 13:09 4.09
103.73 14339 23:09 3.73



3k 3k 3k >k >k 3k 3k %k %k >k 5k >k 3k %k %k %k k ok k

Node Inflow Summary
3k %k 3k >k >k >k 3k %k 5k >k % >k %k %k %k %k >k *k k.

Node Type
J-DivA-OF JUNCTION
J-DivB-OF JUNCTION
J-DivC-OF JUNCTION
1 OUTFALL
2 OUTFALL
3 OUTFALL
DivA DIVIDER
DivB DIVIDER
DivC DIVIDER
FacilityA STORAGE
FacilityB STORAGE
FacilityC STORAGE

K >k 3k >k 3k >k 3k >k >k 3k >k >k >k 5k %k %k %k %k >k k >k k

Node Surcharge Summary
3k 3k 3k 3k 3k 5k 3k 3k >k >k 5k 3k 3k >k 5k 5k %k >k k %k k k

No nodes were surcharged.

3k 3k 3k >k 5k 5k 3k %k %k %k >k >k 5k 3k %k %k %k >k %k 5k k

Node Flooding Summary
3k 5k 3k ok >k >k 3k %k 5k >k %k >k %k %k %k %k %k *k *k >k k

No nodes were flooded.

3k sk 3k >k >k 3k 3k 5k %k >k >k >k 3k 5k %k %k %k >k >k >k k k

Storage Volume Summary
3k 3k 3k 3k >k >k 3k 3k 3k 3k >k %k >k >k %k 3k >k >k k k >k k

Maximum
Lateral
Inflow
CFS

0.00

Maximum
Total
Inflow
CFS

4.66
.00
4.50

Time of Max
Occurrence
days hr:min

10721
10721
10721
10721
10721
10721
10721
10721
10721
110
110
110

20:
20:
20:
20:
20:
20:
20:
20:00
20:00
13:09
16:10
13:58

00
00
00
00
00
00
00

Maximum
Volume
1000 ft3

69.

53.

317

890

Average
Volume
Storage Unit 1000 ft3
FacilityA 0.362
FacilityB 1.300
FacilityC 0.353
3k >k sk >k 3k sk sk sk sk sk sk ok sk ok sk sk sk sk ok skok sk k
Outfall Loading Summary
3k >k 3k >k %k >k 3k 5k >k 3k >k 5k %k 5k %k 3k %k %k >k k >k k k
Flow
Freq
Outfall Node Pcnt
1 0.23
2 0.22
3 0.19
System 0.21

3k 3k 3k >k >k 3k 3k %k %k %k 5k >k 3k %k %k %k >k >k k k

Link Flow Summary
3k 3k 3k 3k >k >k 3k 3k 3k 3k >k >k >k 3k %k 3k 3k k k k

280.

355

Maximum Time of Max

Maximum

Lateral Total Flow
Inflow Inflow Balance
Volume Volume Error
1076 gal 1076 gal Percent
0 59.2 0.000
0 69.2 0.000
7] 35.8 0.000
0 69.3 0.000
0 157 | “o.000 Total Bypass
0 53.9 0.000
378 378 ¢ 0.000
796 796 0.000 Total Inflow
272 272 0.000
0 319 -0.031
7] 727 -0.043
0 236 -0.041
Example calculation - Facility A
% Capture = 1-(Total Bypass/Total Inflow)
= 1-(69.3/378)
=81.6%
Max Time of Max Maximum
Pcnt Occurrence Outflow
Full days hr:min CFS
18 13237 ©9:08 4.66
23 9597 13:09 15.00
21 14339 23:09 4.50
Max/ Max/




|Flow| Occurrence

Full

Depth

0.00
0.00

Link Type CFS days hr:min
8 DUMMY 28.74 10721 20:00
9 DUMMY 70.55 10721 20:00
10 DUMMY 30.49 10721 20:00
D-DivA-OF DUMMY 30.49 10721 20:00
D-DivA-TR DUMMY 4.66 110 13:09
D-DivB-OF DUMMY 70.55 10721 20:00
D-DivB-TR DUMMY 15.00 110 16:10
D-DivC-OF DUMMY 28.74 10721 20:00
D-DivC-TR DUMMY 4.50 116 13:58
1 WEIR 2.96 13237 09:08
2 WEIR 12.27 9597 13:09
3 WEIR 3.42 14339 23:09

sk sk >k >k ok 5k sk ok >k ok >k ok sk ok ok k ok ok ok sk ok ok ok k ok

Conduit Surcharge Summary
3k 3k 3k >k >k 3k 3k 3k >k 3k >k >k 3k 3k 3k 5k >k >k %k 3k %k %k 5k k k.

No conduits were surcharged.

Analysis begun on: Tue Oct 24 ©8:57:50 2017
Analysis ended on: Tue Oct 24 ©8:59:17 2017
Total elapsed time: ©0:01:27

0.00



[TITLE]

[OPTIONS]
FLOW_UNITS
INFILTRATION
FLOW_ROUTING
START_DATE
START_TIME

REPORT_START_DATE
REPORT_START_TIME

END_DATE
END_TIME
SWEEP_START
SWEEP_END
DRY_DAYS
REPORT_STEP
WET_STEP
DRY_STEP
ROUTING_STEP
ALLOW_PONDING

INERTIAL_DAMPING

VARIABLE_STEP

LENGTHENING_STEP

MIN_SURFAREA

NORMAL_FLOW_LIMITED
SKIP_STEADY_STATE
FORCE_MAIN_EQUATION

LINK_OFFSETS
MIN_SLOPE

[EVAPORATION]

yyTTTEEEEEET
MONTHLY
DRY_ONLY NO

[RAINGAGES]

Bl
Newhall

[SUBCATCHMENTS]

Paramete

INTENSITY

CFS
GREEN_AMPT
KINWAVE
10/01/1968
00:00:00
10/01/1968
00:00:00
10/01/2008
06:00:00
01/01
12/31

2]

00:10:00
00:15:00
04:00:00
0:00:30

NO

PARTIAL
0.75

2]

2]

BOTH

NO

H-W

DEPTH

rs

0.0479 0.0719

Time Snow

0.102

Intrvl

Catch

0.132 0.156

Data
Source

0.168 0.15

0.114 0.0781

0.042 0.03

"NEWHALL_PATCHED_20091119.NCD" 46162

IN

A 1-acre unit area was modeled with 100% imperviousness and soil parameters consistent with Regional Facility model.

Raingage

Total
Area

Pcnt.

Imperv

)

Categoryl
Category2
Category3

[SUBAREAS]
;;Subcatchment

P

Categoryl
Category2
Category3

[INFILTRATION]
; ;Subcatchment

P

Categoryl
Category2
Category3

[JUNCTIONS]

35
Cat2Weir
Cat3Weir
CatlWeir

[OUTFALLS]
5

; sName

9

Newhall
Newhall
Newhall

N-Imperv
0.012

0.012
0.012

Suction

Invert
Elev.

FacilityA
FacilityB
FacilityC

Outfall
Type

1 100
100
1 100

=

Stage/Table
Time Series

Pcnt. Curb Snow
Width Slope Length Pack
174.2 5 0
174.2 5 0
174.2 5 0
S-Perv PctZero RouteTo
0.06 25 OUTLET
0.06 25 OUTLET
0.06 25 OUTLET

Catchment is 100% impervious; therefore,
no sensitivity to soil parameters.

Surcharge Ponded
Depth Area
(] 0

(] 0

(] 0
Tide

Gate

PctRouted




55
FacilityA
FacilityB
FacilityC

[CONDUITS]
35

Max.
;5 sName

[WEIRS]

Bl
Cat2Underdrain
Cat3Underdrain

[XSECTIONS]

;3Llink

2Underdrain
2Underdrain
2Underdrain

3Underdrain
3Underdrain
3Underdrain

FacilityA
FacilityA

FacilityB
FacilityB

FacilityC
FacilityC

10

Invert Max.
Elev. Depth

Cat2Weir
Cat3Weir

CatlWeir

Inlet
Node

FacilityA
FacilityB
FacilityC

Inlet
Node

FacilityB
FacilityC

DUMMY

RECT_OPEN
RECT_OPEN
RECT_OPEN

Rating

Storage

Storage

Storage

Init.

Outlet

Node

Outlet
Node

CatlWeir
Cat2Weir
Cat3Weir

Outlet
Node

Storage
Curve

TABULAR
TABULAR
TABULAR

Infiltration rate for Category 1 set to yield

Infiltration Parameters

Outlet

Offset

Barrels

Init.

Flow

Flap
Gate
NO
NO

Weir crest height establishes the max
WQ depth of each BMP Category;
depth below overflow consists of
effective storage depth in ponding and

Underdrain rating curves developed for 5 in/hr

Q(cfs) = (1/12)*(1/3600)*(5)*surface area

= (1/12)*(1/3600)*5*1696

NO
NO
NO 21-hour drawdown.
Curve Ponded Evap.
Params Area Frac.
FacilityA 7]
FacilityB 7]
FacilityC 7]
Manning Inlet
Length N Offset
10 0.01 0
10 0.01 0
10 0.01 0
Weir Crest Disch
Type Height Coeff
TRANSVERSE 2 3.33
TRANSVERSE 2.1 3.33
TRANSVERSE 1.5 3.33
Outflow Outlet Qcoeff/
Height Type QTable
.6 TABULAR/HEAD 2Underdrain
2] TABULAR/HEAD 3Underdrain
Geom2 Geom3 Geom4
0 0
0 0
0 0
10 0
10 0
10 0
Average Flap Gate
Y-Value
° gravel pores
.2
.2
0
.27 =i !
.27 \ media filtration rate.
Category 2 example:
1781 gory b
1781
1696 =0.20 cfs
1696
2374
2374



[REPORT]
INPUT
CONTROLS
SUBCATCHMENTS
NODES  ALL
LINKS  ALL

[TAGS]
[MAP]
DIMENSIONS

Units

[COORDINATES]

Cat2Weir
Cat3Weir
CatlWeir
1

2

3
FacilityA
FacilityB
FacilityC

[VERTICES]

Cat2Underdrain
Cat3Underdrain

[Polygons]
; ;Subcatchment

Categoryl
Category2
Category3

[SYMBOLS]

Bl
Newhall

11

NO
NO
ALL

0.000 0.000
None

3738.602
6762.918
1124.620
993.151

3773.973
6787.671
979.452

3760.274
6732.877

4620.061
7887.538

308.219
3267.123
6404.110

2806.122

10000.000

10000.000

2963.526
3161.094

7410.959
7410.959
7342.466

8992.347
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Representative Parcel-based, Stand-alone BMPs

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022)

3k 3k 3k >k >k 3k 3k 5k >k >k >k 3k 3k 3k >k %k >k >k 3k 3k %k %k %k >k 3k 5k 5k >k %k >k >k 5k 3k %k %k %k >k >k 5k 3k %k %k >k >k 5k >k %k %k %k >k >k >k >k >k >k *k *k

NOTE: The summary statistics displayed in this report are
based on results found at every computational time step,

not just on results from each reporting time step.
3k 3k 3k 3k >k >k 3k 3k 3k 3k >k >k 3k 3k 3k 3k 3k >k >k >k 3k 3k 3k >k >k >k >k %k 3k 3k 3k 3k >k >k %k 3k 3k 3k >k %k >k 3k %k 3k 3k >k *k >k >k %k %k >k >k *k k >k k

3k >k sk >k 3k ok 3k 5k >k sk >k ok >k 5k %k k
Analysis Options
3k >k sk >k ok sk sk sk sk sk sk ok sk ok sk k
Flow Units .........ouvunn CFS
Process Models:
Rainfall/Runoff ........ YES
Snowmelt ............... NO
Groundwater ............ NO
Flow Routing ........... YES
Ponding Allowed ........ NO
Water Quality .......... NO
Infiltration Method ...... GREEN_AMPT
Flow Routing Method ...... KINWAVE
Starting Date ............ 0CT-01-1968 00:00:00
Ending Date .............. 0CT-01-2008 06:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:10:00
Wet Time Step ............ 00:15:00
Dry Time Step ............ 04:00:00
Routing Time Step ........ 30.00 sec

WARNING ©4: minimum elevation drop used for Conduit 4
WARNING ©4: minimum elevation drop used for Conduit 5
WARNING ©4: minimum elevation drop used for Conduit 6

3k 3k 3k >k 5k 5k 3k %k %k %k >k >k 5k 3k %k %k %k >k %k k k

Rainfall File Summary
3k 3k 3k 3k >k >k 3k 3k 3k 3k %k >k >k %k %k 3k 3k k *k k k

Station First Last Recording  Periods
ID Date Date Frequency w/Precip
46162 0CT-02-1968 DEC-25-2008 60 min 5324
3k >k sk >k 3k sk sk sk sk sk sk sk sk ok sk sk sk sk ok sk ok sk k sk k ok Volume Depth
Runoff Quantity Continuity acre-feet inches
kokkkkkkokokkokkkkkkokkkkkkkkkk  _________ _______
Total Precipitation ...... 183.282 733.130
Evaporation Loss ......... 8.056 32.224
Infiltration Loss ........ 0.000 0.000
Surface Runoff ........... 177.318 709.270
Final Surface Storage .... 0.000 0.000
Continuity Error (%) ..... -1.141

3k >k 3k >k %k 5k 3k 5k >k 3k >k 5k >k 5k >k 3k >k %k 5k %k 5k k %k k k% Volume Volume
Flow Routing Continuity acre-feet 10”6 gal
skokokokokokkokokokokokokckokokokokokokskskkkkk  _________. = oo ooo-
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 177.318 57.782
Groundwater Inflow ....... 0.000 0.000
RDII INflow .....cevvvennnn 0.000 0.000
External Inflow .......... 0.000 0.000
External Outflow ......... 113.375 36.945
Internal Outflow ......... 0.000 0.000
Storage Losses ........... 63.939 20.836
Initial Stored Volume .... 0.000 0.000
Final Stored Volume ...... 0.000 0.000
Continuity Error (%) ..... 0.002

3k >k sk 3k ok ok sk ok >k sk ok ok sk sk k sk >k sk sk sk ok ok ok ok ok sk ok ok %k kok ok

Highest Flow Instability Indexes

Three unit-area models were set up to demonstrate
that when a BMP is sized per the SWQDyv, at least
80% capture is achieved. The three models are as
described in Attachment A.

Periods Periods
Missing Malfunc.
2] (7]




3k 3k 3k 5k 5k 3k 3k 3k >k >k 5k 5k 3k 3k %k %k >k >k 3k 3k %k %k %k >k >k 3k k %k %k Kk k

All links are stable.

3k 3k 3k >k 5k 5k 3k %k %k %k >k >k 5k 3k %k %k %k >k >k 5k k >k k k%

Routing Time Step Summary
3k 3k 3k >k >k >k 3k 3k 3k 3k %k >k 3k 3k 3k 3k %k %k %k 3k %k %k %k k k

Minimum Time Step
Average Time Step
Maximum Time Step

Percent in Steady State
Average Iterations per Step :

sk sk sk >k sk 3k sk ok >k >k ok ok sk sk ok sk ok ok sk sk ok ok ok ok ke k ok

Subcatchment Runoff Summary
3k 3k 3k >k >k 3k 3k 3k 3k 3k >k %k 3k 3k 3k 5k >k >k %k 3k %k %k >k >k k k >k

Total
Precip
in

Total
Runoff
1076 gal

Peak Runoff
Runoff  Coeff

Categoryl
Category2
Category3

3k >k 3k >k 3k >k 3k >k >k 5k >k >k %k 5k % %k %k k

Node Depth Summary
3k >k 3k >k %k >k 3k >k >k 5k >k 5k %k 5k %k k k k

Cat2Weir
Cat3Weir
CatlWeir
1

2

3
FacilityA
FacilityB
FacilityC

sk >k sk 3k ok sk sk ok ok >k ok ok sk ok ok %k k ok ok

Node Inflow Summary
3k >k sk >k 3k sk sk sk sk sk sk ok sk ok sk sk ok kok

JUNCTION
JUNCTION
JUNCTION
OUTFALL
OUTFALL
OUTFALL
STORAGE
STORAGE
STORAGE

19.26
19.26
19.26

Total
Inflow
Volume

1076 gal

Cat2Weir
Cat3Weir
CatlWeir
1

2

3
FacilityA
FacilityB
FacilityC

JUNCTION
JUNCTION
JUNCTION
OUTFALL
OUTFALL
OUTFALL
STORAGE
STORAGE
STORAGE

3k 3k 3k >k >k 3k 3k %k %k %k >k %k 3k %k %k %k %k >k >k >k k %k

Node Surcharge Summary
3k 3k 3k 3k >k >k 3k 3k 5k 3k >k %k >k >k %k 3k >k >k k k >k k

No nodes were surcharged.

13

30.00 sec
30.00 sec
30.00 sec
0.00
1.00
Total Total Total Total
Runon Evap Infil Runoff
in in in in
0.00 32.22 0.00 709.27
0.00 32.22 0.00 709.27
0.00 32.22 0.00 709.27
Average Maximum Maximum Time of Max
Depth Depth HGL  Occurrence
Feet Feet Feet days hr:min
0.00 0.00 0.00 0 00:00
0.00 0.00 0.00 0 00:00
0.00 0.00 0.00 0 00:00
0.00 0.00 0.00 0 00:00
0.00 0.00 0.00 0 00:00
0.00 0.00 0.00 0 00:00
0.02 2.12 102.12 10721 19:19
0.03 2.21 102.21 10721 19:20
0.00 1.61 101.61 10721 20:00
Maximum Maximum Lateral
Lateral Total Time of Max Inflow
Inflow Inflow Occurrence Volume
CFS CFS days hr:min 1076 gal
0.00 1.24 10721 19:20 0.000
0.00 1.17 10721 20:00 0.000
0.00 1.39 10721 19:19 0.000
0.00 1.39 10721 19:19 0.000
0.00 1.44 10721 19:20 0.000
0.00 1.44 10721 20:00 0.000
1.44 1.44 10721 19:30 19.259
1.44 1.44 10721 19:30 19.259
1.44 1.44 10721 19:30 19.259

CFS

1.44 0.967
1.44 0.967
1.44 0.967

<« | Total Bypass

<+— Total Inflow

Example calculation - Category 1

= 1-(3.86/19.259)
= 80.0%

% Capture = 1-(Total Bypass/Total Inflow)




3k 3k 3k >k 5k 5k 3k %k %k %k >k >k 5k 5k %k %k % >k >k >k k

Node Flooding Summary
3k ok 3k ok >k >k %k %k 5k >k >k >k >k >k %k %k >k *k *k >k k

No nodes were flooded.

3k 3k 3k >k >k 3k 3k %k %k %k >k >k 3k %k %k %k %k >k >k >k k k

Storage Volume Summary
3k 3k 3k 3k >k >k 3k 3k 3k 3k >k %k >k >k %k 3k >k >k *k *k >k k

Max Time of Max
cnt Occurrence
ull days hr:min

12 10721 19:18
12 10721 19:19
9 10721 20:00

Maximum
Outflow
CFS

Average Avg E&I Maximum
Volume Pcnt Pcnt Volume P
Storage Unit 1000 ft3 Full Loss 1000 ft3 F
FacilityA 0.042 (%] 80 3.776
FacilityB 0.057 (%] 28 3.751
FacilityC 0.003 0 0 3.816
3k 3k 3k 3k 3k 5k 5k k >k 3k 5k 5k 3k >k %k 5k 5k k %k % k k k
Outfall Loading Summary
3k 3k 3k 3k >k 5k 3k 3k >k >k 5k 5k 3k >k %k 5k 5k %k %k % k k k
Flow Avg. Max Total
Freq Flow Flow Volume
Outfall Node Pcnt CFS CFS 10”6 gal
1 0.23 0.17 1.39 3.860
2 1.06 0.14 1.44 13.823
3 2.04 0.10 1.44 19.260
System 1.11 0.41 4.26 36.942
3k >k sk >k 3k >k 3k 5k >k sk >k sk >k 5k >k %k %k %k k k
Link Flow Summary
3k >k sk >k 3k >k 3k 5k >k sk >k sk >k 5k >k %k %k %k k k
Maximum Time of Max  Maximum
[Flow| Occurrence |Veloc|
Link Type CFS days hr:min ft/sec
4 DUMMY 1.24 10721 19:20
5 DUMMY 1.17 10721 20:00
6 DUMMY 1.39 10721 19:19
1 WEIR 1.39 10721 19:19
2 WEIR 1.24 10721 19:20
3 WEIR 1.17 10721 20:00
Cat2Underdrain DUMMY 0.20 110 13:10
Cat3Underdrain DUMMY 0.27 110 13:15

3k 3k 3k 3k 5k 5k 3k %k >k %k >k >k 3k 3k %k %k %k ok >k %k k >k k k ok

Conduit Surcharge Summary
2k ok 3k ok >k >k %k 5k ok >k >k >k >k %k %k 5k >k %k >k >k %k %k %k & k.

Conduit Both Ends
4 0.01
5 0.01
6 0.01

Hours

Hours Full -------- Above Fu
Upstream Dnstream  Normal F

0.01
0.01
0.01

Analysis begun on: Tue Nov 12 ©9:29:37 2013
Analysis ended on: Tue Nov 12 ©9:31:12 2013

Total elapsed time: 00:01:35

14

0.
0.
0.

01 350646.01
01 350646.01
01 350646.01

Hours
11 Capacity
low Limited
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PARCEL—BASED LID BMP TREATMENT NOTES

4 S-CAREA=1.4 AC.

/ . LID BMPS TO BE DESIGNED AND PLACED WITHIN THE
BASIN WITH FINAL IMPROVEMENT PLANS TO THE
SATISFACTION OF LACDPW AND TO MEET THE

REQUIREMENTS OF THE NEWHALL/ENTRADA SOUTH LID
PERFORMANCE STANDARD.

MEL.

[O—FILTRATION
QDv = 0.23 cfs
QpmM=0.15 cfs

. LID BMPS SHALL BE SELECTED TO INFILTRATE THE
SWQDv TO THE MAXIMUM EXTENT PRACTICABLE BASED
ON PARCEL-LEVEL FEASIBILITY SCREENING. IF
INFILTRATION IS NOT FULLY FEASIBLE, THE BMPS SHALL
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LID RUNOFF CALCULATIONS

CAINFALL | FEOW 24-HOUR
BASIN |AREA (AC) PROPORTION SOILTYPE | AMOUNT PATH FLOWPATH INTENSITY RUNOFF FLOWRATE
IMPERVIOUS () LENGTH | SLOPE VOLUME (cu.|  (CFS)
(ft) ft.)
A 720.30 0.46 98 N/A N/A N/A N/A N/A 66.30
B1 45.00 0.57 98 1.1 2,930.00 0.04 0.19 99,086 4.63
B2 16.52 0.45 98 11 1,295.00 0.03 0.22 30,094 1.66
B3 7.15 0.60 98 11 1,400.00 0.03 0.20 16,423 0.95
C 2.02 0.05 98 11 260.00 0.20 0.34 1,182 0.18
D 10.82 0.80 98 11 1,700.00 0.04 0.24 31,708 1.91
E 29.20 0.91 98 11 2,000.00 0.03 0.23 95,956 4.85
F 9.06 0.80 98 11 840.00 0.02 0.28 26,566 1.89
G 0.63 0.89 98 11 780.00 0.05 0.32 2,026 0.10
H 1.10 0.78 98 11 710.00 0.05 0.31 3,146 0.16
| 231 0.79 98 11 1,410.00 0.01 0.23 6,683 0.34
) 2.68 0.91 98 11 1,330.00 0.01 0.24 8,816 0.44
K 2.37 0.69 98 1.1 1,420.00 0.04 0.24 6,106 031
L 3.71 0.67 98 11 1,380.00 0.04 0.24 9,401 0.47
M 4.01 0.39 98 11 1,240.00 0.01 0.20 6,499 0.33
N 111 0.57 98 11 360.00 0.03 0.34 2,470 0.12
0 3.33 0.69 98 11 900.00 0.12 0.25 8,575 0.43
P 16.23 0.80 98 11 760.00 0.02 0.29 47,601 3.50
Q 1.00 0.85 98 11 1,200.00 0.02 0.26 3,089 0.20
R 2.10 0.91 98 11 1,980.00 0.02 0.22 6,886 0.39
S 1.30 0.80 98 1.1 840.00 0.04 0.30 3,814 0.29
T 1.20 0.84 98 11 720.00 0.06 0.33 3,672 0.18
U 2.32 0.50 98 11 1,170.00 0.04 0.24 4,596 0.23
Vv 1.22 0.49 98 11 720.00 0.05 0.28 2,372 0.12
w 1.65 0.05 98 1.1 360.00 0.06 0.23 915 0.05
X 10.20 0.80 98 11 760.00 0.02 0.29 29,935 151
Y 2.95 0.88 98 11 700.00 0.02 0.30 9,352 0.47
VA NOT USED
AA 0.93 0.90 98 1.1 400.00 0.04 0.38 3,021 0.15
BB 136 0.91 98 11 1,170.00 0.04 0.28 4,469 0.23
cC 3.08 0.89 98 11 1,140.00 0.04 0.28 9,881 0.50
DD 0.61 0.89 98 11 380.00 0.01 0.36 1,964 0.10
EE 0.71 0.64 98 11 380.00 0.01 0.33 1,725 0.09
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Limitations

The professional engineering seal affixed to this memorandum pertains specifically to the analysis
presented in this memorandum. It does not pertain to the design of the storm drain system or the design of
regional LID facilities. The analysis presented in this memorandum relies upon information provided by a

third party. We have not independently confirmed the accuracy of this information.
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Memorandum

Date: November 2024
To: Alex Herrell, Five Point
Jason Fukumitsu, Hunsaker and Associates

From: Lisa Austin, Leon Li, Lindsey Spencer, and Aaron Poresky, Geosyntec
Consultants

Subject: Entrada South — Evaluation of Conformance with Project LID
Performance Standard

1. INTRODUCTION

The Entrada South Project (Tentative Tract Map (TTM) No. 53295 (Project) includes low impact
development (L1D) best management practices (BMPs) as shown in the Water Quality Exhibit for
Entrada South (Water Quality Exhibit, Hunsaker, 2024). The purpose of this memorandum is to
verify that the LID BMPs proposed for the Project have been selected and sized in a manner
consistent with the Project L1D Performance Standard as defined by the Municipal Separate Storm
Sewer System Discharges within the Coastal Watersheds of Los Angeles and Ventura Counties
(MS4) Permit (Order No. R4-2021-0105) and the County of Los Angeles LID Standards Manual
(LACDPW, 2014). The Newhall Ranch Sub-Regional Stormwater Mitigation Plan (NRSSMP)
(Geosyntec, 2010) also serves as benchmarks for evaluating conformance.

The Project LID Performance Standard establishes three separate conformance metrics, including
BMP selection, sizing of BMPs to provide adequate retention volume or equivalent biofiltration
volume and sizing of BMPs to provide long-term storm water capture:

e BMP selection. LID BMPs have been selected in a manner consistent with the LID
selection criteria (i.e., infiltration feasibility criteria) contained in the LID Performance
Standard; and

e LID design storm retention and biofiltration. The proposed BMPs provide retention or
equivalent biofiltration of the LID design storm consistent with the LID Performance
Standard; and
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e BMP long-term capture. The proposed BMPs provide capture and treatment of at least
80 percent of average annual runoff volume for each drainage area within the Project,
consistent with the LID Performance Standard.

This memorandum demonstrates conformance with the first two conformance metrics (BMP
selection and LID design storm retention and biofiltration). The Project’s conformance to the 80
percent long-term capture metric is not documented in this memorandum as it is not a requirement
of the MS4 Permit, or the LID Standards Manual and is not subject to review by LACDPW.

Because the proposed Project disturbs greater than one acre of area and adds more than 10,000
square feet of impervious surface area, this Project is categorized as a Designated Project according
to LACDPW?’s LID Standards Manual (LACDPW, 2014). This memorandum also explains why
the stormwater management requirements for designated projects are met or exceeded when the
Project’s LID Performance Standard is met.

Section 2 describes the applicable LID Performance Standards which are used to demonstrate
Project conformance. Section 3 describes the Project’s water quality project design features
(PDFs). Section 4 demonstrates conformance of the water quality PDFs to each of the conformance
metrics identified above.

A list of figures and attachments are appended to the end of this memorandum, including:

Figure 1: Entrada South Land Use

Figure 2: Entrada South Drainage Areas and Treatment Categories

Attachment A: Entrada South Low Impact Development Exhibit

Attachment B: Modeling Methodology in Support of LID Conformance Analysis
Attachment C: Model Files

2. LID PERFORMANCE STANDARD

The Project LID Performance Standard described in this section complies with the provisions of
the 2021 MS4 Permit, and the LID Standards Manual. As benchmarks, the LID Performance
Standard is also consistent with the Newhall Ranch Sub-Regional Stormwater Mitigation Plan
(NRSSMP) (Geosyntec, 2010). The LID Performance Standard applies to all developed areas
within the Project.

The Project LID Performance Standard is based primarily on Section F.1.d and F.4 of the 2021
MS4 Permit. The Newhall NRSSMP influence the manner in which BMP strategies are applied
and result in more stringent criteria in some respects. These additional benchmarks do not reduce
the requirement to comply with Section F.1.d and F.4 of the 2021 MS4 Permit. The LID
Performance Standard would be implemented as follows:
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e Based on an assessment of feasibility!, one of four BMP strategies shall be applied as
follows. BMPs may be applied at the scale of individual parcels or at the scale of regional
facilities treating multiple parcels.

a. If it is feasible to infiltrate all of the runoff produced from the 1.1 inch storm event?
(LID Design Volume) from the developed area (i.e., soil infiltration rates are at least
0.3 inches per hour, and no other technical infeasibility concerns exist), on-site
infiltration BMPs [Category 1] shall be used. Harvest and reuse are not applicable to
projects in the NRSSMP because non-potable water demandswill be met with recycled
water and there is no additional demand for harvested stormwater based on an
assessment of harvest and reuse feasibility conducted as part of the overall NRSSMP
(Geosyntec, 2010).

b. Ifit has been demonstrated in the Project WQTR and Drainage Concept Report that the
BMP strategy of subsection (a), of this condition is infeasible, and if the project has
low soil infiltration rates (i.e., the soil infiltration rate is less than 0.3 inches per hour),
but no other technical infeasibility concerns exist, bioinfiltration BMPs [Category 2]
shall be used. Bioinfiltration facilities are similar to bioretention facilities with an
underdrain, but they include storage below the underdrain to maximize the volume
infiltrated. These facilities shall retain a portion of the runoff from the 1.1 inch design
storm, then biofilter 1.5 times the remaining runoff from the 1.1 inch design storm.

c. Ifithas been demonstrated in the Project WQTR and Drainage Concept Report that the
BMP strategies of subsections (a) and (b) above are infeasible, then biofiltration BMPs
[Category 3] shall be used. These BMPs shall biofilter the runoff produced from the
1.5 times the 1.1 inch design storm.

d. Ifit has been demonstrated in the Project WQTR and Drainage Concept Report that the
BMP strategies of subsections (a), (b) and (c) above are infeasible and this
demonstration is accepted by the Los Angeles Regional Water Quality Control Board
Executive Officer, then flow-based treatment control BMPs shall be used to filter or
treat runoff. These BMPs must be sized and designed to: (1) filter or treat the maximum
flow rate of runoff produced from a rainfall intensity of 0.3 inch of rainfall for each
hour of a storm event and (2) be certified for “Enhanced Treatment” under the

1 Feasibility shall be assessed per Section F.4.b.ii.
2 The 85th percentile, 24-hour storm depth is equalto 1.1 inches as determined from the Los Angeles County 85th
Percentile 24-hr Rainfall Isohyetal Map (February 2004).
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Washington State Department of Ecology’s TAPE Program or an appropriate future
BMP certification developed by the State of California.

e The BMPs shall also be demonstrated to provide treatment for at least 80 percent capture
and treatment of the average annual runoff volume forthe tributary area. This sizing criteria
was established to be consistent with Newhall NRSSMP but not required by the MS4
Permit or the LID Standards Manual. While this standard continues to apply to the sizing
of LID features, conformance to this requirement is not documented in this memorandum..

e Pretreatment must be provided for stormwater BMPs whose function may be adversely
affected by sediment or other pollutants, as specified in Section 7.2 of the LID Manual
(LACDPW, 2014).

The same standards shall apply to parcel-based, right-of-way, regional LID facilities.
Demonstration of conformance to these standards shall be based on the overall system of BMPs
proposed for the Project. This may include combinations of BMPs at multiple scales, collectively
demonstrating conformance to this standard.

3. PROPOSED WATER QUALITY PROJECT DESIGN FEATURES

The sections below describe the LID BMPs that are proposed as part of the Project and demonstrate
that these BMPs conform to the BMP selection and LID design storm retention and biofiltration
requirement in the Project LID Performance Standard. These BMPs are also illustrated in
Attachment A (LID Exhibit) of this memorandum.

3.1 Regional LID Facilities

There are two regional LID facilities proposed within the Project. Regional Facility B is proposed
as an infiltration facility (Category 1), and Regional Facility C is proposed as a bioinfiltration
facility (Category 2). Selection of the type of facilities is based on feasibility screening results
(Engeo, 2021). These facilities are designed to treat runoff from much of their respective
watersheds, with the exception of open space bypassing treatment (which does not require
treatment). The detailed designs of regional LID facilities will be developed at a later time and will
be developed to be consistent with design and maintenance standards acceptable to LACDPW.

Runoff from subwatersheds in the western portion of the Project are proposed to be directed to
Mission Village Regional Facility D (See Figure 2), which is sized for its ultimate conditions in
which it will accept runoff from Mission Village, Entrada South, and portions of the existing
Westridge community. Mission Village Facility D was described and analyzed as part of the
Mission Village Phase | Final Hydrology Study and associated conformance memorandum
(Geosyntec, 2019). Itis reanalyzed in this memorandum to account for the current proposed land
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uses and drainage boundaries in Entrada South to demonstrate that Basin D continues to meet LID
Performance Standards. Regional facilities will be maintained by LACDPW and funded through
a Community Facilities District (CFD).

The regional facilities proposed to provide stormwater treatment for the Project are similar to
bioretention LIDs and biofiltration LIDs with underdrain as described in the LID Standards
Manual (LACDPW, 2014) with the exception that maximum ponding depthsare somewhat deeper,
drainage areas are somewhat larger, and resulting footprints are larger. These basins will
incorporate several design enhancements to maintain performance and enable O&M for facilities
constructed at a larger scale, including:

e Pre-treatment systems will remove sediment. Additionally, open space areas will be
bypassed in separate conveyance systems. Both approaches reduce sediment loading to the
media bed and support deeper ponding depths without elevated risk of clogging.

e Enhanced energy dissipation and flow distribution will be provided reduce the risk of
surface erosion and spread water through the facility, offsetting the effect of larger basin
footprints.

e Outlet structures will have hydraulic controls that limit the maximum rate of flow through
the media and underdrains, helping to ensure that water spreads over the full footprint of
the facility and does not short-circuit.

e Media will have a higher permeability than standard media (combined with outlet control
to reduce the actual filtration rate), improving the resistance to clogging.

o Facilities will have an enhanced gravel storage layer below underdrain discharge elevation
to retain pollutants and support incidental infiltration, where feasible.

e O&M access will be provided via access ramps and other features consistent with
approaches used for extended detention and flow control basins.

e O&M protocols will be detailed for these facilities as part of an O&M manual; these
protocols will account for the larger footprint and ponding depth.

e The facilities will continue to meet LID Standards Manual criteria for media flowrate and
drawdown time. Treatment performance and plant health should not be affected by the
scale of the facilities.

e During most storms, ponding will not exceed 18 inches of depth; larger storms may exceed
this depth for very short periods (1-3 hours).

engineers | scientists | innovators



Entrada South — Conformance with LI1D Performance Standard
November 2024
Page 6

e Accessto facilities will be restricted to avoid safety hazards associated with ponding depths
that temporarily exceed 18 inches.

Based on these design adaptations, these regional facilities are functionally equivalent to
bioretention LIDs and biofiltration LIDs with underdrain as described in the LID Standards
Manual (LACDPW, 2014) and fully conform to the applicable LID design requirement outlined
in the LID Standards Manual (BMP selection, sizing, drawdown time, media filtration rate and
pretreatment) as demonstrated in Section 4 of this memorandum.

3.2 Right-of-Way LID BMPs

For two segments of connecting streets (“A Street” and “B Street”) to Magic Mountain Parkway
(MMP), stand-alone right-of-way (ROW) LID BMPs within the public roadways will be used to
meet the full requirements of the LID Performance Standard. Two dedicated areas next to the street
segments along MMP as shown on Attachment A are proposed as biofiltration basins to provide
treatment for the street runoff. The design of the basins include a sedimentation forebay as
pretreatment device. The sediment forebays capture sediment, trash, and debris and increase the
longevity of the downstream BMPs. Inclusion of pretreatment for BMPs is consistent with the
Standards Manual (LACDPW, 2014). Preliminary design of the biofiltration basins are provided
in Attachment A and the detailed designs of the ROW LID facilities will be developed at a later
time and will be developed to be consistent with design and maintenance standards acceptable to
LACDPW.

These ROW LID features will be maintained by LACDPW funded via Community Facilities
District (CFD)

3.3 Parcel-based LID BMPs

Parcel-based LID BMPs will be implemented as part of final parcel improvements for the
commercial parcels located in Planning Areas (PAs) 1, 2, 3, and 14 in the Project area. These
parcels are categorized as “Parcel-Based LID Treatment” in Figure 2.

Parcel-based LID BMPs will be implemented as part of final parcel improvements. Parcel-based
LID BMPs applicable for these parcels include infiltration (Category 1), bioinfiltration (Category
2), and biofiltration (Category 3), which will ultimately be selected based on a parcel-scale
assessment of infiltration feasibility, as described in the LID Performance Standard (Section 2.1).
Factors considered in selection and placement of parcel-based LID BMPs as part of final parcel
improvement plans shall include soil infiltration rates, geotechnical risks, setbacks from structures,
slopes, and utility alignments, depth to groundwater, programmed density/uses of the parcel, and
other factors deemed relevant as part of LACDPW review of final parcel improvement plans.
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Avreas that are suitable for infiltration shall be considered as part of site design and BMP placement
within parcels.

Infiltration BMPs include bioretention without an underdrain (RET-13), infiltration basins (RET-
23) or trenches (RET-32%), permeable pavement (RET-5%), or an equivalent infiltration BMP.
Bioinfiltration and biofiltration BMPs are associated with BMP type BIO-1 under the LID
Standards Manual. The design and maintenance of these parcel-based BMPs shall be consistent
with the specifications detailed on the LID Standards Manual for the respective BMP type
proposed for the Project (LACDPW, 2014).

Parcel-based BMPs will be designed to: 1) capture the L1D design volume (as calculated per the
LACDPW HydroCalc program for the 1.1-inch storm event), (2) infiltrate to the maximum extent
feasible based on parcel-specific infiltration feasibility, and (3) biofilter 1.5 times the remaining
runoff that cannot be feasibly infiltrated from the 1.1-inch design storm. By meeting these criteria,
these facilities meet the BMP selection and LID design storm retention and biofiltration
requirements of the LID Performance Standard. Alternative sizing and design configurations that
meet the LID Performance Standard may be developed. In either case, conformance shall be
documented as part of final parcel improvement plans.

Appropriate pretreatment, such as forebays, vegetated swales and filter strips will be designed as
part of final parcel improvements and installed upstream of the parcel-based BMPs. These
pretreatment devices captures sediment, trash, and debris and increases the longevity of the
downstream BMPs. Inclusion of pretreatment for BMPs is consistent with the LID Standards
Manual (LACDPW, 2014)

Parcel-based LIDs will be maintained by private parcel owner via property owner association or
home owner association.

4. CONFORMANCE TO APPLICABLE LID PERFORMANCE STANDARD

This section summarizes the conformance of the proposed LID design features to each element of
the Project LID Performance Standard that is subject to review by LACDPW.

4.1 BMP Selection

The Project LID Performance Standard requires that LID BMPs be selected based on an analysis
of infiltration feasibility. A preliminary infiltration feasibility report for the Project (ENGEOQO,

3 Equivalent BMP Type on the LID Standards Manual (LACDPW, 2014)
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2021) “was approved by LACDPW Geotechnical and Materials Engineering Division in October
2022 and used as basis of BMP selection. The following paragraphs describe how the Project
conforms to these requirements.

4.1.1 Regional LID Facilities

The Project LID Performance Standard requires that LID BMPs be selected based on an analysis
of infiltration feasibility.

Regional Facility B. Infiltration feasibility screening (Engeo, 2021) was based on results
from site-specific infiltration feasibility investigations of Regional Facility B. Regional
Facility B is underlain by young alluvial deposits, which has an average corrected
infiltration rate of 3 inches per hour. Furthermore, groundwaterwas not encountered during
the geotechnical investigations. Based on these findings, Facility B is proposed as an
infiltration facility (Category 1), which is consistent with the preferred hierarchy for BMP
selection.

Regional Facility C. Based on feasibility screening (Engeo, 2021), Regional Facility C is
underlain by young alluvial soil or Saugus Formation bedrock. While the infiltration rate
of young alluvial deposits supports the selection of an infiltration facility (Category 1), it
is unlikely that the underlying Saugus Formation will yield corrected infiltration rates equal
or greater than 0.3 inches per hour. As the Saugus Formation is the limiting layer, this
condition supports the selection of a bioinfiltration facility (Category 2). Furthermore,
groundwater was not encountered during site investigations in this area, which also meets
the criteria of either a Category 1 or a Category 2 facility. Based on these findings, Facility
C is proposed as a bioinfiltration facility (Category 2).

Regional Facility D (Mission Village). The basis for selection of Regional Facility D is
provided in the Mission Village Phase 1, 2, 5 & 6 Water Quality Plan (Regional Facilities
B, C and D) — Evaluation of Conformance with Newhall LID Performance Standard
(Geosyntec Consultants, 2019). This is a biofiltration facility (Category 3).

Each of the regional facilities has been selected based on an analysis of infiltration feasibility.
Therefore, this aspect of the performance standard is met.

4 Plan Case Number ESTU2022000058
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4.1.2 Right-of-Way LID BMPs

For the two segments of connecting streets (“A Street” and “B Street”) to Magic Mountain
Parkway (Figure 2), infiltration feasibility screening (Engeo, 2021) indicated that the ROW areas
consists of certified engineered fill and Category 2 facilities were recommended due to the highly
variable infiltration rates of the engineered fill material. However, due to the street segments’
proximity to the graded slopes next to the existing Magic Mountain Parkway, Category 1 and 2
BMPs are not recommended. Therefore, biofiltration basins (Category 3) were proposed to treat
the runoff from these two street segments, which is consistent with the LID performance standard.

4.1.3 Parcel-based LID BMPs

For areas identified as treated by parcel-based and ROW BMPs (Figure 2), LID BMPs shall be
selected per the feasibility hierarchy described in Section 2.1 as part of final parcel improvement
plans to the satisfaction of LACDPW. Conformance shall be demonstrated as part of final parcel
improvement plans. Additionally, the final selection of BMP categories will be informed by a
parcel-scale assessment of infiltration feasibility to meet the BMP selection hierarchy of the LID
Performance Standard. Therefore, the proposed application of parcel-based and ROW LID BMPs
conforms to the BMP selection requirements of the LID Performance Standard.

4.2 BMP Sizing to Achieve Retention or Equivalent Biofiltration of the 85" Percentile, 24-
hour Storm Event

4.2.1 Regional Facilities

The LID Performance Standard requires that project design features be selected and sized to retain
the volume of stormwater runoff produced from a 1.1-inch storm event (i.e., the LID Design
Volume) for the Project site. Where it has been demonstrated that 100 percent of the LID Design
Volume cannot be feasibly infiltrated, biofiltration shall be provided for 1.5 times the portion of
the LID Design Volume that is not retained. For the purpose of demonstrating conformance, this
standard has been applied for each regional LID facility.

To demonstrate that each regional facility meets this standard, the LID design storm runoff time
series were calculated using HydroCalc for tributary area to each regional facility and subsequently
used as input inflow times series to storage units representing the detailed hydraulic characteristics
of the proposed regional facilities (stage-storage, infiltration, filtration and overflow) in an EPA
SWMM model. The SWMM model inputs and outputs are provided in Attachment C.
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Table 1: Catchment Parameters and Provided Size of Regional Facilities

Tributary | Flow Path | Flow Path _ L?f:err:/;;;s TOS‘; IE?T::IW
BMP ID Area Length Slope Soil Type of Provided
(Acres)t? (feet) (vft/hft) Catchment: (ac-fo)?
Facility B 70.9 98 62% 4.53
Facility C 16.1 250 0.05 98 68% 0.79
Facility D*® 3294 98 62% 21.6

I Imperviousness based on area-weighted average of land use-specific imperviousness values from LA County
Hydrology Manual; calculated for purposes of water quality analysis (Attachment B).

2 HydroCalc program hasa default drainage area size limit of 40 acres. However, in this case, the use of larger drainage
areasis conservative. Drainage area size does notinfluence runoff volume; it only hasan effect on peak flow. For this
purpose, we are primarily using HydroCalc to size volumetric BMPs, so the timing of peaks is unimportant.
Secondarily, we are using HydroCalc to determine the required water quality diversion flowrate. Having several
smaller drainage areaswill tendto reduce peak flows compared to one larger drainage area as there will be variability
in time of concentration and offsetting of the peaks. Therefore, for the purpose of sizing diversion structures, a single
larger drainage area with a short path length and steep slope producesa conservatively high required diversion flowrate
compared to if smaller drainage areas were modeled.

3 Totalfacility volume includes pore volume in gravel and media, aswell asponded volume above the media surface.

4 Regional Facility D analysis includes the tributary areas draining to the facility in the final built-out condition,
detailed in Table 2.
5Facility D was modeled as designed per the Mission Village project.

Regional Facility D was modeled based on the ultimate proposed condition of its drainage area, as
described in the memorandum: “Mission Village Phase 1, 2, 5 & 6 Water Quality Plan (Regional
Facilities B, C and D) — Evaluation of Conformance with Newhall LID Performance Standard”
(Geosyntec Consultants, 2019). The drainage area from Entrada South and the imperviousness in
Mission Village tributary area changed somewhat since the Mission Village memorandum; the
current proposed Entrada South drainage area was modeled to demonstrate that Regional Facility
D is adequately sized. The currently proposed Entrada South drainage area to Facility D is
documented in this memorandum and the remaining tributary area to Facility D are summarized
in Table 2 summarizes the volume within Regional Facility D that is allocated to each project that
it is designed to treat.
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Table 2: Regional Facility D — Volume Allocations by Project Comparison

Tributary Impervious Facility Volume
Model Scenario | Project Location Area Fraction of _Allocated to_
(Acres) Catchment Tributary Project
(%) (ac-ft)!
Mission Village Mission Village 115.0 66.6 8.8
Phase 1, 2.5 & 6 E)r::;;crilz South 121.5 52.3 7.3
Conformance : 95.6 49.1 5.4
Memorandum Westridge
Total 332.1 56.3 21.6
Mission Village 115.0 68.6 8.4
Entrada South | Entrada South 118.8 64.7 8.2
Conformance | Existing
Memorandum | Westridge 956 49.1 >0
Total 329.4 61.5 21.6

Volume allocated to each project were calculated by multiplying the totalvolume of the Facility by the ratio between
impervious areas in each project and the total impervious areas of the entire tributary areas to Regional Facility D.

The regional facilities will be off-line. Water will be diverted to these basins from diversion
structures and/or flow-splitting inlets. The required minimum diversion flowrates to each facility
were determined using HydroCalc for the 1.1-inch storm event. Basins C and D include
biofiltration; therefore, the diversion was sized for 1.5 times the peak of the 1.1-inch storm. Basin
B is an infiltration facility; therefore, the diversion rate was based on the peak flow of the 1.1-inch
storm without the use of a multiplier. Table 3 shows the required diversion flowrates and the

detailed HydroCalc inputs and outputs are provided in Appendix B.

Table 3: Required Diversion Flowrates to Regional Facilities

Required Minimum

BMP ID Diversion Structure
Flowrate, cfs?
Facility B 20.3
Facility C 1.7
Entrada South to Facility D! 40.3

1 This diversion flowrate applies only to the area from Entrada South draining to Mission Village Basin D. Water
will be split between water quality flows and high flows before it enters the Mission Village drainage system.
2 Diversion structures will be included in Final Hydrology.

Hydrographs were generated using the LACDPW HydroCalc program for the subwatersheds
tributary to each regional LID facility. Because Facilities C and D include biofiltration, the
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resulting hydrographs were multiplied by 1.5, consistent with the LID Performance Standard, to
produce an “upsized” hydrograph appropriate for biofiltration sizing. The model was run for the
duration of the LID design storm event. Table 4 summarizes the portion of the event that was
treated and the maximum volume and ponding depth of the regional LID facilities utilized during
this event. Additional detail supporting these calculations is provided in Attachment B.

Table 4: Results of LID Design Storm Routing

Runoff H jtorm h Percent of Maximum Maxi
Volume for {J ';?Si:]ap Upsized Storm Percent of WQ Pon(;)r(llml;;nth
BMP ID 1.1-inch, LID ps1zing Treated by Volume Utilized ing Lep
Multiplier for . . during LID
Storm Event Regional LID during LID
(ac-ft) SWMM Facility? Storm Storm ()
Routing?!
Facility B 3.9 1.0 100% 21% 1.5
Facility C 0.9 15 100% 69% 1.9
Facility D3 17.8 1.5 100% 49% 1.8

1 Upsizing of LID storm hydrographs only applies to facilities utilizing biofiltration (C and D). Facility B hydrographs
are not upsized because these facilities do not include biofiltration.

2 Percent of upsized storm captured and retained or biofiltered in Regional L1D Facility.

31Includes all areas draining to Regional Facility D (Source: Geosyntec, 2019).

As demonstrated in Table 4, the proposed regional LID facilities fully capture the applicable
upsized LID design storm event and comply with the requirement to retain or provide equivalent
biofiltration for the 85th percentile, 24-hour storm event. These regional facilities are also sized to
treat 80 percent of average annual runoff volume (not demonstrated in this memorandum), which
is why they have excess capacity to treat the runoff from the 85" percentile storm event.

4.2.2 Right-of-Way LID BMPs

The LID Performance Standard requires that ROW BMPs to be selected and sized to retain the
volume of stormwater runoff produced froma 1.1-inch storm event (i.e., the LID Design Volume)
for the Project site. Where it has been demonstrated that 100 percent of the LID Design Volume
cannot be feasibly infiltrated, biofiltration shall be provided for 1.5 times the portion of the LID
Design Volume that is not retained.

Table 5 summarizes the inputs and outputs in HydroCalc. Model files are provided in Attachment
C.
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Table 5 HydroCalc Inputs and Outputs for Drainage Area Proposed to be Treated by ROW LID

“A Street” “B Street”

HydroCalc Inputs

Area (acres) 0.74 1.7
Length (feet) 250 250
Slope 0.05 0.05
Depth (inches) 1.1 11
Imperviousness! 0.91 0.80
Soil Type 98 98
85th 85th
percentile percentile
Storm Frequency storm storm
HydroCalc Outputs
Clear Peak Flow Rate (cfs) 0.29 0.58
24-hr Clear Runoff VVolume (cubic feet) 2,436 4,935
zzi)lzed Runoff Volume (150%0) for Biofiltration Sizing (cubic 3.654 7.402

 Imperviousness of the drainage area is calculated by area-weighted average imperviousness between the multi-use trail and
riverbank access road area (50% impervious) and the adjacent developed open space (1% impervious).

As shown in Attachment A, the proposed biofiltration basin for segment of A Street is 75 feet in
length and 20 feet in width; the proposed biofiltration basin for segment of B Street is 100 feet in
length and 30 feet in width. Both basins are proposed with 12 inches of ponding depth, 24 inches
of media layer, a gravel layer underneath and perforated underdrains in the gravel layer to
discharge the biofiltered runoff. This vertical profile provides an effective storage depth of 18
inches is provided, assuming 25 percent porosity for the media layer (Virginia Department of
Conservation and Recreation, 2011). Therefore, a total of 2,250 cubic feet and 4,500 cubic feet of
static volumes are provided for the A Street basin and B Street basin respectively.

Table 6 summarizes the dimensions of the biofiltration L1Ds for both streets based on the proposed
design and how the L1Ds meet the applicable sizing standards.
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Table 6 Sizing Conformance Demonstration for Right-of-Way LID BMP

Dr/;i:’rgzge Required | Provide Provided Additional P;%E%Ld
Biofiltration | d Static Biofilt Volume Biofiltrati
Volume Biofiltra lofiitra- | piosittered | °'° Ilra ion |
(150%ofthe | -tion | _ tltor;int During \é(t) Ltjlmf Dfl_"’i“’m" ‘iW”
LID Design | Volume | 29 . Storm (R ath i 3_ 0
volume) (cubic (Sf("qelﬁ) i Duration V(;)Illjrie Surefaléie
i i 1 '
(cubic feet feet) (cubic feet)™ | cubic feet) hours?
A S{.F,?W 3,654 2,250 1,500 3,750 6,000 2.4
° StUFE)OW 7,402 4,500 3,000 7,500 12,000 2.4

1 — Based on a conservative design storm routing time of 6 hours (reduced from HydroCalc duration of 24-hours)and
media flowrate of 5 inches per hour over the footprint of the BMP.
2- Based on 12-inch ponding depth and 5 in/hr media flowrate.

As shown in Table 6, the total provided biofiltered volume for the ROW LIDs proposed for the
two street segments is substantially more than 150% of runoff volume from the 1.1-inch 85"
percentile storm while drawing down completely within 3 hours. Incidental infiltration is not
considered in this analysis as a conservative assumption. Therefore, the proposed biofiltration
ROW LID fully complies with the requirement to retain or provide biofiltration 150% of runoff
from the 85th percentile, 24-hour storm event. These ROW LID facilities are also sized to treat 80
percent of average annual runoff volume (not demonstrated in this memorandum), which is why
they have excess capacity to treat the runoff from the 85™ percentile storm event.

4.2.3 Parcel-based BMPs

The LID Performance Standard requires that parcel-based to be sized to retain the volume of
stormwater runoff produced from a 1.1-inch storm event (i.e., the LID Design Volume) for the
Project site. Where it has been demonstrated that 100 percent of the LID Design Volume cannot
be feasibly infiltrated, biofiltration shall be provided for 1.5 times the portion of the LID Design
Volume that is not retained.

Parcel-based LIDs will be sized with a static volume equivalent to the 1.1-inch LID Design
Volume for each parcel area. Anunderdrain will be used for Category 2 and 3. By following this
sizing approach, we demonstrate that the sizing standard above is met regardless of the infiltration
feasibility category that is determined.

HydroCalc was used to generate the 1.1” LID Design Volume assuming flow path width of 250
feet and catchment slope of 5%. The imperviousness of each parcel is based on land use and the
dominant LA County soil type (020 or 098) underlays each planning area treated by parcel-based
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LID is used as soil type input. The HydroCalc inputs and outputs for each parcel are summarized
in Table 7. Model files are provided in Attachment C.

Table 7 HydroCalc Inputs and Outputs for Parcels Treated by Parcel-based LID BMPs

Required
Biofiltration
24-hr Volume
Clear | (150% of the
Runoff LID Design

Planning | Area Soil | Length Volume Volume)
Area (ac) Land Use | Imperv.| Type (ft.) Slope | (cu. ft.) (cubic feet)
PA 1 20.8 | Commercial | 0.91 020 68,337 102,506

PA 2&3 | 25.6 | Commercial 0.91 098 250 0.05 83,960 125940
PA 14 2.7 | Commercial | 0.91 098 8,829 13,244

If parcel-scale infiltration feasibility study shows that Category 1 (infiltration) BMP is feasible for
any parcel proposed to be treated by parcel-based LID BMPs, infiltration BMPs already sized with
the static volume equivalent to the LID Design Volume will be able to retain 100% of the LID
Design Volume.

If parcel-scale infiltration feasibility study shows that Category 2 (bioinfiltration) or Category 3
(biofiltration) BMP is feasible for any parcel, LID BMPs sized with the static volume equivalent
to the LID Design Volume still include an underdrain and media bed with adequate capacity to
biofilter 150% of the LID Design Volume with reasonable BMP design assumptions including:

e 12 inches of ponding depth, 24 inches of media layer and a gravel layer underneath with
perforated, resulting in 18 inches of effective depth with an assumed media porosity of
0.25 (neglecting the gravel storage);

e 5 inches per hour media filtration rate (the lower limit of the range of filtration rate
recommended by the LID Standards Manual);

e 6 hours of routing period during the 24-hour design storm duration (conservative
assumption);

e Incidental infiltration into the underlaying soils for Category 2 BMP is not considered
(conservative assumption);

Because infiltration is not considered in this analysis, both Category 2 and Category 3 parcel-based
LID designs provide an effective storage depth of 18 inches between the ponding and media layer
and are identical for the purpose of the conformance analysis. Where some infiltration does occur,
the resulting performance would be greater.

engineers | scientists | innovators



Entrada South — Conformance with LI1D Performance Standard
November 2024
Page 16

The total volume biofiltered is the sum of the static biofiltration volume and the additional volume
routed during the storm event. This additional biofiltration volume was calculated by multiplying
the media filtration rate (5 inches per hour) by routing time (6 hours) and the provided biofiltration
footprint of each parcel. The total capacity of the parcel-based LID is calculated by adding the
provided static biofiltration volume and the additional routed biofiltered volume. This sizing
conformance demonstration calculation for each parcel is shown in Table 8.

Table 8 shows that providing a static LID volume equal to the runoff from the 1.1” storm results
in conformance with sizing criteria regardless of the eventual infiltration feasibility category:

e Where parcels are Category 1, the static volume provided in the LID BMPs (Column D) is
equal to the required volume (Column B) without considering any routing. The drawdown
(Column H) is well within the 96-hour limit.

e Where parcels are Category 2 or 3, the total biofiltered volume (Column G) substantially
exceeds the required biofiltration volume (Column C), even without considering any
incidental infiltration and using a conservatively short routing time.

In summary, this sizing analysis demonstrates that parcel-based L1Ds sized to the full LID Design
Volume can achieve retention or equivalent biofiltration of the L1D Design VVolume regardless of
feasibility conditions that may be encountered during the final parcel improvement phase of the
Project.
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Table 8 Sizing Conformance Demonstration for Parcel-Based LID BMPs

A B C D E F G H I
Required Asd'lt'?nnal
Biofiltration Bio?ill:eri d Total
. Volume Provided . During Bloflltrat!on Drawdown
Required (150% of . Provided Volume in | Drawdown .
i ; Static Storm to Media
Infiltration the LID LID : Category 2 | of Stored .
. - LID . Duration . Surface in
Parcel ID Volume (if Design Volume Footprint from or 3 BMPs | Volume in Cateqory 2
Categoryl | Volume) (cubic (square Catedor (Static+ Category 1 Of’;y
Parcel) (cubic feet) feet) feet) 5 ong 3 y Routed (hours)? (hours)’
(if Category Volume, cu-
BMPs
2or3 bi ft)
Parcel) (cubic
feet)!
Planning Area 1 68,337 102,506 68,337 45,558 113,896 182,233 12 -24 2.4
Planning Area 2&3 | 83,960 125,940 83,960 55,973 139,933 223,893 12 -24 2.4
Planning Area 14 8,829 13,244 8,829 5,886 14,716 23,545 12 -24 2.4

1 - Based on a conservative design storm routing time of 6 hours (reduced from HydroCalc duration of 24-hours) and media flowrate of 5 inches per

hour over the footprint of the BMP.
2 — Based on ponding depth of 12 inches and 1 to 2 in/hr infiltration rates, consistent with likely rates in Category 1 areas.

3 —Based on 12-inch ponding depth and 5 in/hr media flowrate.
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4.3 Conformance Summary

In summary, this memorandum demonstrates that:

e LID BMPshave been selected in a manner consistent with the L1D selection hierarchy (i.e.,
infiltration feasibility criteria) contained in the LID Performance Standard (Section 4.1),
which is consistent with the 2021 MS4 permit;

e The LID project design features proposed as part of the Entrada South Project provide
retention and biofiltration volume consistent with the LID Design Volume retention and
biofiltration requirements per the LID Performance Standard (Section 4.2), which is
consistent with the 2021 MS4 permit.

For areas treated by parcel-based BMPs (Figure 2), the BMPs shall be selected and sized to the
satisfaction of LACDPW as part of final parcel improvement plans. Based on the commitments
described in<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>