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The following storm water quality protection measures are required by City Chula Vista Municipal

Construction Storm Water BMP Certification Statement

Code Chapter 14.20 and the City’s Jurisdictional Runoff Management Program.

1)

2)

3)

4)

5)

6)

7)

All applicable construction BMPs and non-stormwater discharge BMPs shall be installed
and maintained for the duration of the project in accordance with the Appendix K
“Construction BMP Standards” of the Chula Vista BMP Design Manual.

Erosion control BMPs shall be implemented for all portions of the project area in which no
work has been done or is planned to be done over a period of 14 or more days. All onsite
drainage pathways that convey concentrated flows shall be stabilized to prevent erosion.

Run-on from areas outside the project area shall be diverted around work areas to the
extent feasible. Run-on that cannot be diverted shall be managed using appropriate
erosion and sediment control BMPs.

Sediment control BMPs shall be implemented, including providing fiber rolls, gravel bags,
or other equally effective BMPs around the perimeter of the project to prevent transport of
soil and sediment offsite. Any sediment tracked onto offsite paved areas shall be removed
via sweeping at least daily.

Trash and other construction wastes shall be placed in a designated area at least daily
and shall be disposed of in accordance with applicable requirements.

Materials shall be stored to avoid being transported in storm water runoff and non-storm
water discharges. Concrete washout shall be directed to a washout area and shall not be
washed out to the ground.

Stockpiles and other sources of pollutants shall be covered when the chance of rain within
the next 48 hours is at least 50%.

| certify that the storm water quality protection measures listed above will be implemented at the
project described on Intake Form. | understand that failure to implement these measures may
result in monetary penalties or other enforcement actions. This certification is signed under
penalty of perjury and does not require notarization.

Name:

Signature: Date:

Title:
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SECTION 2: Determine if Project is a Standard Project or Priority Development Project

Is the project in any of the following categories, (a) through (f)?

(a) New development that creates 10,000 square feet or more of impervious surfaces
(collectively over the entire project site). This includes commercial, industrial, residential, [] Yes [{No
mixed-use, and public development projects on public or private land.

(b) Redevelopment project that creates and/or replaces 5,000 square feet or more of

impervious surface (collectively over the entire project site on an existing site of 10,000 K Yes [INo
square feet or more of impervious surfaces). This includes commercial, industrial,

residential, mixed-use, and public development projects on public or private land.

(c) New development or redevelopment projects that creates and/or replaces a combined

total of 5,000 square feet or more of impervious surface (collectively over the entire Yes [INo

project site) and support one or more of the following uses:

(i) Restaurant. This category is defined as a facility that sells prepared foods and drinks for
consumption, including stationary lunch counters and refreshment stands selling prepared foods and
drinks for immediate consumption (Standard Industrial Classification Code 5812).

(i) Hillside development projects. This category includes development on any natural slope that is
twenty-five percent or greater.

(iii) Parking Lots. This category is defined as a land area or facility for the temporary parking or storage
of motor vehicles used personally, for business, or for commerce.

(iv) Streets, roads, highways, freeways, and driveways. This category is defined as any paved
impervious surface used for the transportation of automobiles, trucks, motorcycles, and other
vehicles.

(d) New development or redevelopment project that creates and/or replaces 2,500 square
feet or more of impervious surface (collectively over the entire project site), discharging
directly to an Environmentally Sensitive Area (ESA). “Discharging directly to” includes O Yes [No
flow that is conveyed overland a distance of 200 feet or less from the project to the ESA,
or conveyed in a pipe or open channel any distance as an isolated flow from the project
to the ESA (i.e. not commingled with flows from adjacent lands).

(e) New development or redevelopment project that creates and/or replaces a combined
total of 5,000 square feet or more of impervious surface, that support one or more of the [ ] Yes [No

following used:
(i) Automotive repair shops. This category is defined as a facility that is categorized in any one of the
following Standard Industrial Classification (SIC) codes: 5013, 5014, 5541, 7532-7534, or 7536-7539.
(i) Retail gasoline outlets. This category includes retail gasoline outlets that meet the meet one of the
following criteria: (a) 5,000 square feet or more or (b) a projected Average Daily Traffic (ADT) of 100

or more vehicles per day.

(f) New development or redevelopment that result in the disturbance of one or more acres
of land and are expected to generate pollutants post construction.
NOTE: Pollutant generating development projects are those projects that generate
pollutants at levels greater than background levels. Background pollutant levels means Yes [INo
the pollutants generated from an undeveloped sites. Projects disturbing one or more
acres of land are presumed to generate pollutants post construction unless the applicant
presents a design that satisfies the City Engineer that pollutants in storm water discharges
will not exceed preconstruction background levels.

The project is (select one):

[ If “No” is checked for every category in Section 2, Project is a “Standard Development Project.”
Site design and source control BMP requirements apply. Complete and submit Standard
SWQMP (refer to Chapter 4 and Appendix E of the BMP Design Manual for guidance).

Skip to Section 4.

If “Yes” is checked for ANY category in Section 2, Project is a “Priority Development Project
(PDP).” Complete next part, if applicable, and continue to Section 3.
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Complete for PDP Redevelopment Projects ONLY:

The total existing (pre-project) impervious area at the project site is: 1417478 ft2 (A)
The total proposed newly created or replaced impervious area is 958269 ft2 (B)
Percent impervious surface created or replaced (B/A) x 100 = 68 %

The percent impervious surface created or replaced is (select one based on the above calculation):

[] Less than or equal to fifty percent (50%) — only new impervious areas are considered a PDP
OR

Greater than fifty percent (50%) — the entire project site is considered a PDP

Continue to Section 3

SECTION 3: Determine if Project is PDP Exempt

1) Does the project ONLY include new or retrofit sidewalk, bicycle lane or trails that:

e Are designed and constructed to direct storm water runoff to adjacent vegetated areas, or other non-
erodible permeable areas? Or;

¢ Are designed and constructed to be hydraulically disconnected from paved streets or roads? Or;

e Are designed and constructed with permeable pavements or surfaces in accordance with USEPA
Green Streets guidance?

[l Yes. Project is PDP Exempt. ¥ No. Next question

Complete and submit Standard SWQMP
(refer to Chapter 4 of the BMP Design Manual
for guidance). Continue to Section 4.

2) Does the project ONLY include retrofitting or redevelopment of existing paved alleys, streets or roads
designed and constructed in accordance with Green Streets standards?

[1 Yes. Projectis PDP Exempt. No. Project is a PDP.
Complete and submit Standard SWQMP Site design, source control, and structural
(refer to Chapter 4 of the BMP Design Manual pollutant control BMPs apply. Complete
for guidance). Continue to Section 4. and submit PDP SWQMP (refer to

Chapters 4, 5 & 6 of the BMP Design
Manual for guidance). Continue to
Section 4.
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SECTION 4: Construction Storm Water BMP Requirements:

All construction sites are required to implement construction BMPs in accordance with the performance
standards in the BMP Design Manual. Some sites are additionally required to obtain coverage under the
State Construction General Permit (CGP), which is administered by the State Water Resource Control Board.

1)

Does the project include Building/Grading/Construction permits proposing less than 5,000 square feet of
ground disturbance and has less than 5-foot elevation change over the entire project area?

[] Yes. Review and sign Construction Storm Water Certification ¥ No; next question
Statement on Page 2, skip questions 2-4

2)

Does the project propose construction or demolition activity, including but not limited to, clearing grading,
grubbing, excavation, or other activity that results in ground disturbance of less than one acre and more
than 5,000 square feet?

[] Yes. Complete & submit Construction Storm Water Pollution @ No; next question
Control Plan (CSWPCP), skip questions 3-4

3)

Does the project result in the disturbance of an acre or more of total land area and is considered a regular
maintenance project performed to maintain original line and grade, hydraulic capacity, or original purpose
of the facility? (Projects such as sewer/storm drain/utility replacement)

[l Yes. Complete and submit Construction Storm Water Pollution @ No; next question
Control Plan (CSWPCP), skip question 4

4)

Is the project proposing land disturbance greater than or equal to one acre OR the project is part of a
larger common plan of development disturbing 1 acre or more?

Yes. Storm Water Pollution Prevention Plan (SWPPP) is required. Refer to online CASQA or
Caltrans Template. Visit the SWRCB web site at:
http://www.waterboards.ca.gov/water_issues/programs/stormwater/construction.shtml.

Note: Projects that result in disturbance of one to five acres of total land area and can demonstrate that
there will be no adverse water quality impacts by applying for a Construction Rainfall Erosivity Waiver, may
be allowed to submit a CSWPCP in lieu of a SWPPP.














































































































































Yards at the Bay

Project Name/

ATTACHMENT 1

Backup for PDP Pollutant Control BMPs

CCV BMP Mannal
PDP SWOMP Template Date: March 2019



Yards at the Bay

Project Name/

Indicate which Items are Included:

Attachment Contents Checklist
Sequence
DMA Exhibit (Required)
Attachment 1A See DMA Exhibit Checklist. Included

Attachment 1B

Tabular Summary of DMAs Showing DMA ID
matching DMA Exhibit, DMA Area, and DMA Type

(Required)*
*Provide table in this Attachment OR on DMA
Exhibit in Attachment 1a

Included on DMA Exhibit
in Attachment 1A

U Included as Attachment 1B,
separate from DMA
Exhibit

Attachment 1C

Form I-7, Harvest and Use Feasibility Screening
Checklist (Required unless the entire project will use
infiltration BMPs)

Refer to Appendix B.3-1 of the BMP Design Manual
to complete Form I-7.

Included

[] Not included because the
entire project will use
infiltration BMPs

Attachment 1D

Infiltration Feasibility Information. Contents of
Attachment 1D depend on the infiltration condition:
No Infiltration Condition:

U Infiltration Feasibility Condition

U Letter (INote: must be stamped & signed by
licensed geotechnical engineer)

0 Form I-8A (optional)
0 Form I-8B (optional)
U Partial Infiltration Condition:

O Infiltration Feasibility Condition

U Letter (INote: must be stamped & signed by
licensed geotechnical engineer)

0 Form I-8A
[0 Form I-8B
0 Full Infiltration Condition:
O Form I-8A
0 FormI-8B
0 Worksheet C.4-3
0 FormI-9

Refer to Appendices C and D of the BMP Design
Manual for guidance.

Included

[] Not included because the
entire project will use
harvest and use BMPs

Attachment 1E

Pollutant Control BMP Design Worksheets/
Calculations (Required)

Refer to Appendices B and E of the BMP Design
Manual for structural pollutant control BMP design
guidelines

Included

CC1V” BMP Mannal

PDP SWOMP Template Date: March 2019




Project Name/

Yards at the Bay

Use this checklist to ensure the required information has been
included on the DMA Exhibit:

The DMA Exhibit must identify all the following:

I3

X K]

X K ¥ K KX

X]

Underlying hydrologic soil group

Approximate depth to groundwater

Existing natural hydrologic features (watercourses, seeps, springs, wetlands)
Critical coarse sediment yield areas to be protected

Existing topography and impervious areas

Existing and proposed site drainage network and connections to drainage offsite
Proposed grading

Proposed impervious features

Proposed design features and surface treatments used to minimize imperviousness

Drainage management area (DMA) boundaries, DMA ID numbers, and DMA areas (square
footage or acreage), and DMA type (i.e., drains to BMP, self-retaining, or self-mitigating)

Potential pollutant source areas and corresponding required source controls (see Chapter 4,
Appendix E.1, and Form I-3B)

Structural BMPs (identify location, type of BMP, and size/detail, and include cross-sections)

CCV BMP Mannal
PDP SWOMP Template Date: March 2019



ATTACHMENT 1A,1B - DMA MAP
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DISPERSION

AYMMAYE VNISVIN

BMP #8
(MODULAR
WETLAN
Sc-4/

SD-B |

D)

v
\ D
),

DMA 19

(SELF-MITIGATING)
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" ‘ 2 SC-A ) P i " WETLAND) — ||IT |
~~DMA 15 | momacey s ones || e saoer o s DMA 16 <1
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BMP #14 PORARY
TEMPORARY
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TREATMENT SWAP AREA TABLE

(PER DWG.

DRAIN =
1588-9)

SCALE: 1"=50"

100

(DMA BOUNDARY) UN-TREATED DMA'S
SELF-MITIGATING OR DE-MINMIS A AREA (AC)
DRAINAGE SUBAREA (DMA BOUNDARY) 22 0.07
DMA DRAINAGE AREA 2 0.06
© XXX AC TOTAL: 013
NOBULAR WD i ] TREATED DA
VA AREA (AC)
PROPOSED STORM DRAIN —_— PORTION of DA 2A 069
PORTION OF DMA 4 0.69
" PROPOSED TRENCH DRAIN PORTION OF DNA 12 0.32
- TOTAL: 1.7
— Lo pATH — BECAUSE THE TOTAL TREATED RUNON AREAS
“ FLOW DIRECTION - (PORTIONS OF DMA'S 2A, 4, AND 12) IS GREATER
— THAN UN-TREATED BYPASS AREAS (DMA'S 22 AND
IPERVOUS AREA DISPERSIN 23) TREATMENT SWAP IS ACCEPTABLE.
PERVIOUS AREA DISPERSION M
7. SITE DESIGN BMPS INCLUDE:
TREATMENT SWAP —] - MINIMIZATION OF IMPERVIOUS FOOTPRINT
‘ (NN, OUTSDE 0F POP PROECT —  CONSERVATION OF NATURAL AREAS
| . — ~  SD—B IMPERVIOUS AREA DISPERSION
“ REATHENT SHAP —— ~  SD—F AMENDED SOLS
2. SOURCE CONTROL BMPs FOR PROJECT INCLUDE:
IR ~"" " PREVENTION OF ILLICIT DISCHARGES
‘ [ ~  SC—A STORM DRAIN STENCILING
| — SC—B INTERIOR FLOOR DRAINS
~  SD-D2 LANDSCAPE / OUTDOOR PESTICIDE USE
‘» —  SC—G PROTECTION OF TRASH STORAGE AREAS
~  SC—M LOADING DOCKS
i —  SC—N FIRE SPRINKLER TEST WATER TO DRAIN TO SEWER
‘ ~  SC—Q LARGE TRASH GENERATING FACILITES
— EFFICIENT LANDSCAPE AND IRRIGATION DESIGN
‘ g ~  STORMWATER EDUCATION
RNM‘;F sﬁ%’ i/l‘?EA —  BUILDING MANAGEMENT PRACTICES (MANAGEMENT OF FIRE
SPRINKLER SYSTEM DISCHARGES, AIR CONDITIONING
(RUNON OUTSIDE OF PDP PROJECT CONDENSATE DISCHARGES, AND THE USE OF NON—TOXIC
§ {OQWR/NT 70 BE TREATED) ROOFING MATERIALS.
i (0.69 AC 3 THE TREATMENT BMPS SELECTED FOR THIS PROJECT ARE ONE
: LINED BIOFILTRATION BASIN AND MULTIPLE COMPACT
BIOFILTRATION UNIT (MODULAR WETLAND UNIT). SEE
ATTACHMENT 4 FOR BMP DETAILS/PLANS.
A REY 4. PROJECT WILL DIRECTLY DISCHARGE TO SAN DIEGO BAY AND
- ‘ — 1S EXEMPT FROM HYDROMODIFICATION REQUIREMENTS.
{ 5. THE NRCS SOIL SURVEY CLASSIFIES THE SITE AS HAVING
SR TN OF DMA 12 SOILS OF THE HYDROLOGIC SOIL GROUP D’
TREATMENT SWAP AREA 6. GROUNDWATER DEPTHS RANGE FROM ABOUT 3 T0 11’ BELOW
.(RUNON OUTSIDE OF PDP PROJECT GRADE AS PER THE GEOTECHNICAL REPORT TITLED: COLLINS
FOOTPRINT TO BE TREATED) AEROSPACE REDEVELOPMENT SITE — PARCEL B NORTHEAST
f CORNER OF H STREET AND MARINA PARKWAY CHULA VISTA,
0.32 AC CALIFORNIA, DATED DECEMBER 17 2021. SEE GEOTECHNICAL
REPORT FOR MORE INFORMATION.
) 7. THERE ARE NO CCSYA'S ON—SITE.
A\
\
| DMA/BMP TABLE
; DWiA TRIBUTARY | BMP BOTTOM
/ OMA# | DMA TYPE | BMP Poc bup TYPE DRAINAGE AREA (AC) | AREA (SFT)
i) b . | oRANS T0 , DRAINS TO|  BIOFILTRATION (BF—1) LINED 217 3120
RTION OF DMA 4 BMP 1 POC 2 BIOFILTRATION -
3 TMENT SWAP AREA | ORANS T0 S | ORANS To| PROPRETARY BIOFILTRATION o3 /i
(RUNON QUTSIDE OF PDP PROJECT BMP 2 POC 2 | SYSTEMS (BF-3) MWS—-L-8-20 :
FOOTPRINT T0 BE TREATED) | orANS 10 | DRANS To| PROPRETARY BIOFILTRATION 017 N/A
H }l 069 AC BMP 2 POC 2 | SYSTEMS (BF-3) MWS—L—8-20 .
| [ & ] DRAINS TO DRAINS TO| PROPRIETARY BIOFILTRATION N/A
' l 2 BMP 2 2 POC 2 | SYSTEMS (BF-3) MWS—L—8-20 0.52 /
l ] DRAINS T0 DRAINS 10| PROPRIETARY BIOFILTRATION A
il 3 BuP 3 3 POC 1A | SYSTEMS (BF-3) MWS—L-8-24 331 /
Al [l | . [ oras 0 + |DRAINS 10| PROPRIETARY BIOFILTRATION 200 N/A
] BUP 4 POC 1A | SYSTEMS (BF-3) MWS—L-8-20 .
o 5 DRAINS TO 5 DRAINS TO| PROPRIETARY BIOFILTRATION 103 N / A
BMP 5 POC 1A | SYSTEMS (BF-3) MWS—L—8—8 .
s | DRANS TO . DRAINS 10| PROPRIETARY BIOFILTRATION . "
BUP 6 POC 2 | SYSTEMS (BF-3) MWS-L-8-8 0.87
7 DRAINS TO 7 DRAINS TO| PROPRIETARY BIOFILTRATION 136 N/A
BMP 7 POC 2 | SYSTEMS (BF-3) MHS—L—8—12 .
s | DRANS T0 s | DRAINS T0| PROPRETARY BIOFILTRATION e A
BUP 8 POC 2 | SYSTEMS (BF-3) MWS—L-8-16 - /
) DRAINS TO 9 DRAINS TO PROPRIETARY BIOFILTRATION N/A
BUP 9 POC 2 | SYSTEMS (BF-3) MWS-L—8—12 233
DRAINS TO DRAINS T0| PROPRIETARY BIOFILTRATION
10 BMP 10 10 POC 1A | SYSTEMS (BF—3) MWS—L—6~16 283 N/A
7| DRAINS 10 - |DRAINS T0| PROPRIETARY BIOFILTRATION T A
BMP 17 POC 1A | SYSTEMS (BF-3) MWS-L—8-8 . /
DRAINS T0 DRAINS 10| PROPRIETARY BIOFILTRATION
2 BUP 12 12 POC 1A | SYSTEMS (BF-3) MWS—L-8-20 1.85 N/A
DRAINS TO DRAINS T0| PROPRIETARY BIOFILTRATION
13 BMP 13 13 POC 1A | SYSTEMS (BF-3) MWS—L—8—8 1.58 N/A
DRAINS TO DRAINS TO| PROPRIETARY BIOFILTRATION
4 BMP 14 14 POC 1A | SYSTEMS (BF—3) MWS—L—8-16 0.58 N/A
SELF— DRAINS T0
15| wmeanns | VA | Tpoc 14 N/A 324 N/A
SELF— DRAINS TO
6 | mmeamg | N4 POC 18 N/A +27 N/A
SELF— DRAINS TO
7| wmeamwe | VA POC 2 N/A 0.12 N/A
SELF— DRAINS TO
8 | wmeamng | M POC 2 N/A .07 N/A
SELF— DRAINS TO
19 | mmeamvg | N4 POC 2 N/A 0.02 N/A
20 |DE-Mmmus | N/a | DRONS TO N/A 0.004 N/A
21 |oE-Minmus | N/A DR;%S ZTO N/A 0.004 N/A
TREATMENT DRAINS TO
22 SWAP N/A POC 2 N/A 0.07 N/A
TREATMENT DRAINS TO
23 SWAP N/A POC 2 N/A 0.06 N/A
SUM 3415 3120
SCALE: 1°=50" PREPARED BY: cITY oF cHuLA vIsTA
YARDS AT THE BAY - PARCEL B
vk w0 l PROJECT DESIGN CONSULTANTS | momcrmer: DMA EXHIBIT
Planning | Landscape Archtacture | Enginearing | Survey | "

CREATED:  7/12/23
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ATTACHMENT 1C - HARVEST & USE FEASIBILITY
CHECKLIST






ATTACHMENT 1D - INFILTRATION FEASIBILITY LETTER

































ATTACHMENT 1E — POLLUTANT CONTROL BMP DESIGN
WORKSHEETS/CALCULATIONS






ATTACHMENT 1B: Worksheet B.2-1: DCV

85th percentile 24-hr storm depth from Figure B.1.= 0.58 in
Design
Amended [ Natural A Natural B [ Natural C [ Natural D Rain Barrels | Capture
BMP Drainage | BMP Drainage | Impervious | Soils (ac) | Soils (ac) | Soils (ac) | Soils (ac) | Soils (ac) % Tree Credit Credit Volume
DMA ID BMP ID Area (ac) Area (SF) Area (ac) (c=0.1) | (c=0.1) | (c=0.14) | (c=0.23) | (C=0.3) | Impervious | Composite C' | Volume (cf) | Volume (cf) |(DCV) (CF)
Project Site |1 THRU 14 26.30 1145628 23.27 3.03 88% 0.808 44727
Notes:

1) Equation for composite C factor = (0.9*Impervious Area +C*Pervious Area)/Total Area per BMP Design Manual.

C factors are from Table B.1-1 of August 2021 City BMP Design Manual.

2) Volume Retention will be met with Biofiltration Basins and Impervious Dispersion






ATTACHMENT 1B: Worksheet B.2-1: DCV

85th percentile 24-hr storm depth from Figure B.1.= 0.58 in
Design
Amended [ Natural A Natural B [ Natural C [ Natural D Rain Barrels | Capture
BMP Drainage | BMP Drainage | Impervious | Soils (ac) | Soils (ac) | Soils (ac) | Soils (ac) | Soils (ac) % Tree Credit Credit Volume
DMA ID BMP ID Area (ac) Area (SF) Area (ac) (c=0.1) | (c=0.1) | (c=0.14) | (c=0.23) | (C=0.3) | Impervious | Composite C' | Volume (cf) | Volume (cf) |(DCV) (CF)
1 1 2.17 94382 1.91 0.26 88% 0.805 3673
Notes:

1) Equation for composite C factor = (0.9*Impervious Area +C*Pervious Area)/Total Area per BMP Design Manual.

C factors are from Table B.1-1 of August 2021 City BMP Design Manual.

2) Volume Retention will be met with Biofiltration Basins and Impervious Dispersion







Modular Wetland Sizing Calculations

Impervious
BMP-ID A (sf) Area (sf) %IMP C 1.5 x Q (cfs) [ Q100 (cfs) *BMP Size
2 105534 104725 99% 0.89 0.650 15.0 MWS-L-8-20
3 143976 142175 99% 0.89 0.882 20.1 MWS-L-8-24
4 87959.8 80174.8 91% 0.83 0.502 12.2 MWS-L-8-20
5 45054 32738 73% 0.68 0.211 5.1 MWS-L-8-8
6 42135 40277 96% 0.86 0.251 5.8 MWS-L-8-8
7 59002 56022 95% 0.86 0.349 7.0 MWS-L-8-12
8 110578 83719 76% 0.71 0.537 14.2 MWS-L-8-16
9 101425 90190 89% 0.81 0.567 12.7 MWS-L-8-12
10 123084 98265 80% 0.74 0.626 15.9 MWS-L-8-16
11 57360 53772 94% 0.85 0.336 7.4 MWS-L-8-8
12 80456 78622 98% 0.88 0.489 11.1 MWS-L-8-20
13 54752 47467 87% 0.79 0.299 8.8 MWS-L-8-8
14 101899 96224 94% 0.86 0.600 3.4 MWS-L-8-16

(¥) Please note BMP sizes are based on specific vertical

constraints per DMA.




SITE SPECIFIC DATA

PROJECT NUMBER

PROJECT NAME

PROJECT LOCATION

STRUCTURE ID

TREATMENT REQUIRED

FLOW BASED (CFS)

0.231

PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE OFFLINE
PIPE DATA LE. MATERIAL DIAMETER
INLET PIPE 1
INLET PIPE 2 N/A N/A N/A
OUTLET PIPE
PRETREATMENT | BIOFILTRATION DISCHARGE

RIM ELEVATION

SURFACE LOAD PEDESTRIAN

NOTES:

* PRELIMINARY NOT FOR CONSTRUCTION

INSTALLATION NOTES

1. CONIRACTOR TO PROVIDE ALL [ABOR, 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 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.

5. CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL PIPES, RISERS,
MANHOLES, AND HATCHES. CONTRACTOR TO USE GROUT AND/OR
BRICKS TO MATCH COVERS WITH 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. CONTRACTOR RESPONSIBLE FOR CONTACTING CONTECH FOR ACTIVATION
OF UNIT. MANUFACTURER'S WARRANTY IS VOID WITHOUT PROPER

ACTIVATION BY A CONTECH REPRESENTATIVE.
GENERAL NOTES

1. MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED.
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STORMWATER BIOFILTRATION SYSTEM



SITE SPECIFIC DATA

PROJECT NUMBER

PROJECT NAME

PROJECT LOCATION

STRUCTURE ID

TREATMENT REQUIRED

VOLUME BASED (CF) FLOW BASED (CFS)

N/A 0.346

PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE OFFLINE

PIPE DATA LE. MATERIAL DIAMETER

INLET PIPE 1

INLET PIPE 2 N/A N/A N/A

OUTLET PIPE

PRETREATMENT

BIOFILTRATION

DISCHARGE

RIM ELEVATION

SURFACE LOAD

PEDESTRIAN

FRAME & COVER

JFA 830°  |OPEN PLANTER 924"

NOTES:

* PRELIMINARY NOT FOR CONSTRUCTION

INSTALLATION NOTES

1.

CONTRACTOR TO PROVIDE ALL [ABOR, 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
MANUFACTURERS 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 TO VERIFY
PROJECT ENGINEERS 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 WATER TIGHT PER MANUFACTURERS
STANDARD CONNECTION DETAIL.

CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL 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.  MANUFACTURERS WARRANTY IS VOID WITH oUT
PROPER ACTIVATION BY A BIO CLEAN REPRESENTATIVE.

GENERAL NOTES

MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED.
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SITE SPECIFIC DATA

PROJECT NUMBER

PROJECT NAME

PROJECT LOCATION

STRUCTURE ID

TREATMENT REQUIRED

VOLUME BASED (CF) FLOW BASED (CFS)

N/A 0.462

PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE OFFLINE

PIPE DATA LE. MATERIAL DIAMETER

INLET PIPE 1

INLET PIPE 2 N/A N/A N/A

OUTLET PIPE

PRETREATMENT | BIOFILTRATION DISCHARGE

RIM ELEVATION

SURFACE LOAD

PEDESTRIAN

FRAME & COVER

2FA 830" OPEN PLANTER 924"

NOTES:

* PRELIMINARY NOT FOR CONSTRUCTION

INSTALLATION NOTES

1.

CONTRACTOR TO PROVIDE ALL [ABOR, 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
MANUFACTURERS 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 TO VERIFY
PROJECT ENGINEERS 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 WATER TIGHT PER MANUFACTURERS
STANDARD CONNECTION DETAIL.

CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL RISERS,
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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.  MANUFACTURERS WARRANTY IS VOID WITH oUT

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 T0
CHANGE.  FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS

AND ACCESSORIES PLEASE CONTACT BIO CLEAN.
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SITE SPECIFIC DATA

PROJECT NUMBER

_ PATENTED PERIMETER
WETLANDMEDIA BED /VO/D AREA

C|/L

VERTICAL UNDERDRAIN MAN/FOLD7

PROJECT NAME
PROJECT LOCATION
STRUCTURE ID

TREATMENT REQUIRED
VOLUME BASED (CF) FLOW BASED (CFS)

e USRI (R —— I ———

NOTES:

* PRELIMINARY NOT FOR CONSTRUCTION

INSTALLATION NOTES

1. CONTRACTOR TO PROVIDE ALL [ABOR, 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

N/A 0.577 .
PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE OFFLINE R = H
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MANUFACTURERS CONTRACT. '
2. UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER

RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY null 8

THE PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE TO VERIFY IE IN

PROJECT ENGINEERS RECOMMENDED BASE SPECIFICATIONS. !
4. CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING .

PIPES. ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF L

CONCRETE. (PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF

OUTFLOW PIPE MUST BE FLUSH WITH DISCHARGE CHAMBER FLOOR.
ALL PIPES SHALL BE SEALED WATER TIGHT PER MANUFACTURERS

6" —=

STANDARD CONNECTION DETAIL.

5. CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL 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. CONTRACTOR RESPONSIBLE FOR CONTACTING BIO CLEAN FOR
ACTIVATION OF UNIT.  MANUFACTURERS WARRANTY IS VOID WITH oUT
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.
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SITE SPECIFIC DATA

PROJECT NUMBER

PROJECT NAME

PROJECT LOCATION

STRUCTURE ID

TREATMENT REQUIRED

TREATMENT FLOW (CFS)

OPERATING HEAD (FT)

PRETREATMENT LOADING RATE (GPM/SF)

WETLAND MEDIA LOADING RATE (GPM/SF)

PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE

PIPE DATA LE.

MATERIAL DIAMETER

INLET PIPE 1

INLET PIPE 2

OUILET PIPE

PRETREATMENT | BIOFILTRATION DISCHARGE

RIM ELEVATION

SURFACE LOAD

NOTES:

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 MANUFACTURER'S 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 RESPONSIBLE FOR CONTACTING CONTECH FOR
ACTIVATION OF UNIT. MANUFACTURER'S WARRANTY IS VOID
WITHOUT PROPER ACTIVATION BY A CONTECH REPRESENTATIVE.
VERTICAL HEIGHT VARIES BASED ON SITE SPECIFIC
REQUIREMENTS.
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July 2017

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:

e 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.

¢ 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 Level Request:

General use level designation as a Basic, Enhanced, and Phosphorus treatment device in
accordance with 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/l.

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) from April 2012 through May 2013, at a transportation maintenance
facility in Portland, 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: Zach Kent

BioClean A Forterra Company.
398 Vi9a El Centro
Oceanside, CA 92058

zach.kent@forterrabp.com




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

December 2015 Updated GULD to document the acceptance of MWS-Linear
Modular Wetland installations with or without the inclusion of plants

July 2017 Revised Manufacturer Contact Information (name, address, and

email)




















































Appendix E.2
SC-Q: Larage Trash Generating Facilities

Example isometric view and plan view of an allowable trash enclosure facility is presented below. The
project applicant may be allowed to use an alternative trash enclosure design that might be more
appropriate for a project site if the alternative design is approved by the City Engineer.
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ChangConsuans

Civil EngineeringeHydrology-HydraulicseSedimentation F: 858.832.1402
wayne@changconsultants.com

May 2, 2023

Mike Knapton

PSIP Wohl Bay Boulevard LLC

2251 San Diego Avenue, Suite A-247
San Diego, CA 92110

Subject: Parcel B Hydromodification Exemption
Dear Mike:

I have performed a hydromodification assessment of the Parcel B redevelopment project and
determined that the project meets the hydromodification exemption criteria. The site is located on
the north side of H Street east of Marina Parkway in the city of Chula Vista (see Figure 1). The
redevelopment will occur over a currently impervious site comprising approximately 35.5 acres.
The future site plan is undetermined, but the Specific Plan will re-zone the property around two
distinct Planning Areas, B-1 and B-2. The project will install stormwater quality best management
practices in accordance with the City of Chula Vista’s BMP Design Manual.

The project’s treated storm runoff will be conveyed by separate storm drain systems in two
directions (north and south) towards San Diego Bay west of the site. The north system outlets at a
54-inch RCP into a slough just northwest of the site (see Figure 1). The slough is directly connected
to San Diego Bay. This storm drain system extends along the northerly edge of the site, so will
collect the project’s northerly storm runoff.

The south system outlet is from an 84-inch RCP that discharges into San Diego Bay at the Chula
Vista Marina (see Figure 2). This storm drain system extends along H Street adjacent to Parcel B.
Storm runoff from the southerly project area will be collected by this system. The 84-inch RCP
outlet into San Diego Bay is the same one that is below your 795 H Street project. Chang
Consultants prepared a March 13, 2023, hydromodification exemption letter for the 795 H Street
project that was approved by the City of Chula Vista. Since both project’s have the same outlet
into San Diego Bay, the portion of Parcel B that drains to the south system is hydromodification
exempt.

The north storm drain system to San Diego Bay is an uninterrupted, hardened conveyance, so
potentially qualifies for a hydromodification exemption. The BMP Design Manual outlines criteria
for a hydromodification exemption. Attached Figure 1-2 is a flow chart to determine if an
exemption applies. The project is a priority development project under Step 1. The north system
does not discharge to the Pacific Ocean per Step 2, but does have a direct discharge to a non-
protected enclosed embayment per Step 3. San Diego Bay is identified as an enclosed embayment
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At present the site land consists mostly of parking and building roofs. There is very little if any
natural terrain existing on the site. There is a small amount of runon 0.3 acres at the north easterly
corner of the site where an SDG&E substation exists, the run-on sheet flows through the site for a

short distance and then enters G Street.

Presently the urban run-off is split north and south of the site. There are various roof drain
collections and grate inlets which direct the flow, splitting the north and south sides of the site.
The proposed project will split the site in a similar way, however; minor grading adjustments will
send more flow to the south, since the southerly storm drain has a higher capacity to handle the
large flows conveyed on the site. One biofiltration basin and several Modular Wetland Units will
be implemented to manage water. The proposed site’s storm drain system will outlet into the
existing storm drain facilities along the north and south end of the project respectively. Both north
and south connections outlet to the San Diego Bay via pipe flow. For water quality management
concerns refer to the Storm Water Quality Management Plan (SWQMP) prepared by Project

Design Consultants for the proposed project treatment BMPs.

2. EXISTING AND PROPOSED DRAINAGE PATTERNS AND IMPROVEMENTS

The following sections provide descriptions of the existing and proposed drainage patterns and

improvements for the project.

2.1  Existing Drainage Patterns (Pre-demolition Conditions)

There are on-site drainage facilities, including storm drain pipe with grate inlet and roof drain
connections for the roofs and drive and parking aisles on the site which splits the site drainage
between the North and South towards the San Diego Bay west of the site. The north system
connects to an 36” RCP stub, and then outlets through an 54-inch RCP into a slough just northwest
of the site. The slough is directly connect to the San Diego Bay. The south system connects to an
60” RCP stub, and then outlets through an 84-inch RCP that discharges into the San Diego Bay at
the Chula Vista Marina. Refer to Exhibit A in Appendix 5 for the existing condition drainage map.

The Hydrologic Soil Group of the site consists of Soil Group D and an Unknown Soil Group. Per
the NRCS Soil Map Survey, the easterly side of the site consists of HuC which is Soil Group D
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and a portion of the westerly side of the site consists of Md which is Made Land and is not a known

Soil Group. The NRCS Soil Map Survey is included in Appendix 1.

2.2 Proposed Drainage Improvements

The site will remove the existing site storm drain facilities and replace with similar facilities to
meet the project needs, trench drains, grate and curb inlets will be used to pick up flow, and storm
drain pipes to convey the site flow. Roof flow will be directed to the drive aisles and picked up
with grate inlets or hard tied directly to the storm drain. The project maintains similar patterns to
the existing conditions, discharging to north and south. However; the project site’s drainage plan
directs more flow south because there is more capacity in the on-site storm drain stub on the south
site. As described in Section 2.1, the north storm drain system connects to a 36” stub. In contrast,
the south system connect to an 60” stub. Directing more flow to the South stub was necessary in
the proposed conditions, so that the Northerly 36” stub capacity is not over-burdened. Refer to

Exhibit B in Appendix 5 for the proposed condition drainage map.

Water quality requirements will be managed with one biofiltration basin and several modular

wetland units.
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3. HYDROLOGY CRITERIA, METHODOLOGY, AND RESULTS

Hydrologic modeling was performed per City of Chula Vista Subdivision Manual criteria to

provide the design flows for storm drain design and improvements.
3.1 Hydrology Criteria
Table 1 summarizes the hydrology assumptions and criteria used for hydrologic modeling.

Table 1: Hydrology Criteria

Existing and Proposed | 100-year storm frequency
Hydrology:
Soil Type: Hydrologic Soil Group D & Unknown

Land Use / Runoff Coefficients: | Based on criteria presented in the Revised 2012 City of
Chula Vista Subdivision Manual Section 3-200
Hydrology/Drainage/Urban Runoff.

Rainfall intensity: Based on intensity duration frequency relationships
presented in the 2017 Chula Vista Design Standards &
Revised 2012 City of Chula Vista Subdivision Manual
Section 3-200 Hydrology/Drainage/Urban Runoff, see
Appendix 1.

3.2 Hydrologic Methodology

The Rational Method was used to determine the onsite 100-year storm flow for the design of the

Project storm drainpipe improvements. The goal of this analysis was to:

= Determine the design flows for the sizing of any proposed storm drain improvements.

= Determine the differences in the drainage conditions between existing and proposed
conditions to confirm there are no significant downstream impacts.

The AES Modified Rational Method program was used to calculate onsite and offsite runoff for
the 100-year storm event. For the existing conditions model, a runoff coefficient of 0.90 (“Paved
Surface”) was used, since the entire site is nearly 100% impervious. For the proposed condition

model, a representative runoff coefficient was assigned for each subarea. Therefore, a runoff

4
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coefficient of 0.90 (“Paved Surface”) was used for areas that will be nearly 100% impervious, and
other subareas were modeled as 0.85 runoff coefficient (“Commercial Areas”) and 0.45 (“Flat
Vegetated Slopes™) was used only for the westerly large pervious area. For the two southerly
undeveloped sloped pads on the project, a runoff coefficient of 0.85 (“Commercial Areas”) was
used, because a future project may develop these areas in the future. However, these pads are not
proposed to be developed with this project, and thus until the pads are developed the actual run-
off from these areas will be more similar to Flat Vegetated Slopes 0.45 runoff coefficient which

will contribute less runoff thus making the modeling included in this report conservative.
33 Description of Hydrologic Modeling Software

The Modified Rational Method was used to determine the 100-year storm flow for the design of
the storm system. The Advanced Engineering Software (AES) Rational Method Program was used
to perform the hydrologic calculations. This section provides a brief explanation of the

computational procedure used in the computer model.

The AES Modified Rational Method Hydrology Program is a computer-aided design program
where the user develops a node link model of the watershed. Developing independent node link
models for each interior watershed and linking these sub-models together at confluence points
creates the node link model. The intensity-duration-frequency relationships are applied to each of

the drainage areas in the model to get the peak flow rates at each point of interest.
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3.4  Hydrology Results

The Rational Method as presented in the City of Chula Vista Subdivision Manual and County of
San Diego Hydrology Manual was used to calculate the existing and proposed conditions peak
storm flows. Table 2 below summarizes the Rational Method results for the comparison of the
existing and proposed project site. The total peak 100-year flows under the post-prjoect condition
are less than the pre-project condition peak flows. The peak flow to the south outlet increases
slightly in the post-project condition, in order to alleviate downstream pipe capacity concerns for
the north outlet, since the stub for the outlet has more pipe conveyance capacity that the storm

drain stub for the north outlet.

Table 2: Hydrology Results

YARDS AT THE BAY HYDROLOGY SUMMARY
EXISTING CONDITIONS PROPOSED CONDITIONS
OUTFALL OF | SYSTEM AREA | TC Q100 SYSTEM AREA | TC Q100
INTEREST (ac) (min) | (cfs) (ac) (min) | (cfs)
#1 (South) 100 | 18.6 6.5 102.7 100 | 23.2 7.18 109.1
#2 (North) 200 | 17.8 5.97 98.1 200 | 13.2 6.29 69.0
TOTAL 36.4 200.8 36.4 178.1

4. HYDRAULIC CRITERIA, METHODOLOGY, AND RESULTS

Hydraulic analyses shall be performed during final engineering will include grate and curb inlet

sizing, and HGL determination.

5. CONCLUSION

This drainage report has been prepared in support of the preliminary design of the storm drain
improvements for the Tentative Parcel Map and Coastal Development Permit for the Yards at the
Bay project. The purpose of this report is to provide peak discharges for use in designing the
private storm drain systems for the project and to address issues regarding comparing the post-

project flows to the pre-project flows. Table 2 indicates that the proposed conditions discharge
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slightly more runoff to the south, but the overall total post-project 100-year flow is less compared

to the existing condition.

The storm drain system will be sufficient to satisfy City of Chula Vista criteria in the post-

development condition.
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APPENDIX 1

Supplemental Information (Intensity Duration Frequency Curve,

Runoff Coefficients)



























Hydrologic Soil Group—San Diego County Area, California

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

usba  Natural Resources Web Soil Survey 7/27/2023
<« Conservation Service National Cooperative Soil Survey Page 4 of 4






APPENDIX 2

Existing Conditions Rational Method Computer Qutput



EXISTING 100-YEAR RATIONAL ANALYSIS SYSTEM 100
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1509

Analysis prepared by:

FILE NAME: S100E100.DAT
TIME/DATE OF STUDY: 08:30 07/19/2023

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 100.00
6—-HOUR DURATION PRECIPITATION (INCHES) = 2.600
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES:
MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 1.50 0.0313 0.125 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)* (Velocity) Constraint = 0.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

PAVED SURFACE RUNOFF COEFFICIENT

Il
o]
o
o
o



SOIL CLASSIFICATION IS "D"

INITIAL SUBAREA FLOW-LENGTH (FEET) = 50.00
UPSTREAM ELEVATION (FEET) = 9.49
DOWNSTREAM ELEVATION (FEET) = 9.38
ELEVATION DIFFERENCE (FEET) = 0.11

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.207
WARNING: THE MINIMUM OVERLAND FLOW SLOPE, 0.5%, IS USED IN Tc
CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 0.55
TOTAL AREA (ACRES) = 0.09 TOTAL RUNOFF (CFS) = 0.55
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<L
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 9.38 DOWNSTREAM(FEET) = 8.94
CHANNEL LENGTH THRU SUBAREA (FEET) = 54.12 CHANNEL SLOPE = 0.0081
CHANNEL BASE (FEET) = 3.00 "zZ" FACTOR = 50.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 1.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.75
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.04
AVERAGE FLOW DEPTH(FEET) = 0.19 TRAVEL TIME (MIN.) = 0.44
Tc (MIN.) = 3.65
SUBAREA AREA (ACRES) = 1.36 SUBAREA RUNOFF (CFS) = 8.38
AREA-AVERAGE RUNOFF COEFFICIENT = 0.900
TOTAL AREA (ACRES) = 1.5 PEAK FLOW RATE (CFS) = 8.94

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.25 FLOW VELOCITY (FEET/SEC.) = 2.36
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 104.12 FEET.
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FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 6.64 DOWNSTREAM(FEET) = 5.81
FLOW LENGTH (FEET) = 166.76 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.06

ESTIMATED PIPE DIAMETER (INCH)
PIPE-FLOW (CFS) = 8.94

21.00 NUMBER OF PIPES = 1



PIPE TRAVEL TIME (MIN.) = 0.55 Tc (MIN.) = 4.20
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 = 270.88 FEET.
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FLOW PROCESS FROM NODE 103.00 TO NODE 103.00 Is CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.9000

SUBAREA AREA (ACRES) = 1.54 SUBAREA RUNOFF (CFS) = 9.49
TOTAL AREA (ACRES) = 3.0 TOTAL RUNOFF (CFS) = 18.43
TC (MIN.) = 4.20
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FLOW PROCESS FROM NODE 103.00 TO NODE 105.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KL
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 5.81 DOWNSTREAM(FEET) = 4.30
FLOW LENGTH (FEET) = 302.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 19.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.04

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 18.43

PIPE TRAVEL TIME (MIN.) = 0.83 Tc (MIN.) = 5.03

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 572.88 FEET.
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FLOW PROCESS FROM NODE 105.00 TO NODE 105.00 Is CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.822
PAVED SURFACE RUNOFF COEFFICIENT = .9000

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.9000

SUBAREA AREA (ACRES) = 1.02 SUBAREA RUNOFF (CFS) = 6.26
TOTAL AREA (ACRES) = 4.0 TOTAL RUNOFF (CFS) = 24.62
TC (MIN.) = 5.03
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FLOW PROCESS FROM NODE 104.00 TO NODE 105.00 IS CODE = 81



100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.822
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.9000

SUBAREA AREA (ACRES) = 1.66 SUBAREA RUNOFF (CFS) = 10.19
TOTAL AREA (ACRES) = 5.7 TOTAL RUNOFF (CFS) = 34.81
TC (MIN.) = 5.03
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FLOW PROCESS FROM NODE 114.00 TO NODE 105.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.822
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.9000

SUBAREA AREA (ACRES) = 1.80 SUBAREA RUNOFF (CFS) = 11.05
TOTAL AREA (ACRES) = 7.5 TOTAL RUNOFF (CFS) = 45.86
TC (MIN.) = 5.03
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FLOW PROCESS FROM NODE 105.00 TO NODE 106.00 Is CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 4.30 DOWNSTREAM(FEET) = 3.31
FLOW LENGTH (FEET) = 200.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 39.0 INCH PIPE IS 26.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.60

ESTIMATED PIPE DIAMETER (INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 45.86

PIPE TRAVEL TIME (MIN.) = 0.44 Tc (MIN.) = 5.47

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 106.00 = 772.88 FEET.
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FLOW PROCESS FROM NODE 106.00 TO NODE 106.00 Is CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.464
PAVED SURFACE RUNOFF COEFFICIENT = .9000



SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.9000

SUBAREA AREA (ACRES) = 0.79 SUBAREA RUNOFF (CFS) = 4.60
TOTAL AREA (ACRES) = 8.3 TOTAL RUNOFF (CFS) = 48.05
TC (MIN.) = 5.47
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FLOW PROCESS FROM NODE 105.00 TO NODE 106.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<Z

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 5.47

RAINFALL INTENSITY (INCH/HR) = 6.46

TOTAL STREAM AREA (ACRES) = 8.26

PEAK FLOW RATE (CFS) AT CONFLUENCE = 48.05
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FLOW PROCESS FROM NODE 107.00 TO NODE 108.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<KZ

PAVED SURFACE RUNOFF COEFFICIENT = .9000

SOIL CLASSIFICATION IS "D"

INITIAL SUBAREA FLOW-LENGTH (FEET) = 50.00

UPSTREAM ELEVATION (FEET) = 13.83

DOWNSTREAM ELEVATION (FEET) 12.89

ELEVATION DIFFERENCE (FEET) = 0.94

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.063
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850

NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.

SUBAREA RUNOFF (CFS) = 0.55

TOTAL AREA (ACRES) = 0.09 TOTAL RUNOFF (CFS) = 0.55

khkkhkhkhkkhkhkhkkhkhkkhkkhhkkhkhkhkkhkhkhkkhkhhkhkhhkkhkhhhkhhhkhhhhhkhhhhhhhhhhhkhhhkkhhkhkhhkhkhhkhkhhrhkkhkhrhkkhkhrhkhhhkkhhkk

FLOW PROCESS FROM NODE 108.00 TO NODE 109.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<L
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 12.89 DOWNSTREAM(FEET) = 11.50
CHANNEL LENGTH THRU SUBAREA (FEET) = 166.90 CHANNEL SLOPE = 0.0083
CHANNEL BASE (FEET) = 3.00 "zZ" FACTOR = 50.000
MANNING'S FACTOR = 0.015 MAXTIMUM DEPTH (FEET) = 1.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850

NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.

PAVED SURFACE RUNOFF COEFFICIENT = .9000



SOIL CLASSIFICATION IS "D"

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.02

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.05

AVERAGE FLOW DEPTH(FEET) = 0.19 TRAVEL TIME (MIN.) = 1.36

Tc (MIN.) = 3.42

SUBAREA AREA (ACRES) = 1.45 SUBAREA RUNOFF (CFS) = 8.94
AREA-AVERAGE RUNOFF COEFFICIENT = 0.900

TOTAL AREA (ACRES) = 1.5 PEAK FLOW RATE (CFS) = 9.49

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.25 FLOW VELOCITY (FEET/SEC.) = 2.47

LONGEST FLOWPATH FROM NODE 107.00 TO NODE 109.00 = 216.90 FEET.
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FLOW PROCESS FROM NODE 109.00 TO NODE 110.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 8.57 DOWNSTREAM (FEET) = 7.86

FLOW LENGTH (FEET) = 112.90 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.62

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 9.49

PIPE TRAVEL TIME (MIN.) = 0.33 Tc (MIN.) = 3.76

LONGEST FLOWPATH FROM NODE 107.00 TO NODE 110.00 = 329.80 FEET.
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FLOW PROCESS FROM NODE 110.00 TO NODE 110.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.9000

SUBAREA AREA (ACRES) = 0.88 SUBAREA RUNOFF (CFS) = 5.43
TOTAL AREA (ACRES) = 2.4 TOTAL RUNOFF (CFS) = 14.92
TC (MIN.) = 3.76
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FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<




ELEVATION DATA: UPSTREAM(FEET) = 7.86 DOWNSTREAM(FEET) = 7.05

FLOW LENGTH (FEET) = 130.10 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.22

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 14.92

PIPE TRAVEL TIME (MIN.) = 0.35 Tc (MIN.) = 4.10

LONGEST FLOWPATH FROM NODE 107.00 TO NODE 111.00 = 459.90 FEET.
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FLOW PROCESS FROM NODE 111.00 TO NODE 111.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.9000
SUBAREA AREA (ACRES) = 1.43 SUBAREA RUNOFF (CFS) = 8.82
TOTAL AREA (ACRES) = 3.8 TOTAL RUNOFF (CFS) = 23.74

TC (MIN.) = 4.10
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FLOW PROCESS FROM NODE 111.00 TO NODE 113.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 7.05 DOWNSTREAM(FEET) = 3.43
FLOW LENGTH (FEET) = 578.20 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 22.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.85

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 23.74

PIPE TRAVEL TIME (MIN.) = 1.41 Tc (MIN.) = 5.51

LONGEST FLOWPATH FROM NODE 107.00 TO NODE 113.00 = 1038.10 FEET.
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FLOW PROCESS FROM NODE 113.00 TO NODE 113.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.433
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.9000
SUBAREA AREA (ACRES) = 1.99 SUBAREA RUNOFF (CFS) = 11.52



TOTAL AREA (ACRES) = 5.8 TOTAL RUNOFF (CFS) = 33.81
TC (MIN.) = 5.51
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FLOW PROCESS FROM NODE 112.00 TO NODE 112.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.433
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.9000

SUBAREA AREA (ACRES) = 4.49 SUBAREA RUNOFF (CFS) = 26.00
TOTAL AREA (ACRES) = 10.3 TOTAL RUNOFF (CFS) = 59.81
TC (MIN.) = 5.51
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FLOW PROCESS FROM NODE 113.00 TO NODE 106.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KL
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 3.43 DOWNSTREAM(FEET) = 0.12
FLOW LENGTH (FEET) = 529.50 MANNING'S N = 0.013

DEPTH OF FLOW IN 39.0 INCH PIPE IS 30.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 8.72

ESTIMATED PIPE DIAMETER (INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 59.81

PIPE TRAVEL TIME (MIN.) = 1.01 Tc (MIN.) = 6.52

LONGEST FLOWPATH FROM NODE 107.00 TO NODE 106.00 = 1567.60 FEET.
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FLOW PROCESS FROM NODE 113.00 TO NODE 106.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<KZ

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 6.52

RAINFALL INTENSITY (INCH/HR) = 5.77

TOTAL STREAM AREA (ACRES) = 10.33

PEAK FLOW RATE (CFS) AT CONFLUENCE = 59.81

** CONFLUENCE DATA *¥*

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 48.05 5.47 6.464 8.26



2 59.81 6.52 5.770 10.33

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 98.21 5.47 6.464
2 102.70 6.52 5.770

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 102.70 Tc (MIN.) = 6.52
TOTAL AREA (ACRES) = 18.6
LONGEST FLOWPATH FROM NODE 107.00 TO NODE 106.00 = 1567.60 FEET.

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 18.6 TC(MIN.) = 6.52
PEAK FLOW RATE (CFS) = 102.70

END OF RATIONAL METHOD ANALYSIS



EXISTING 100-YEAR RATIONAL ANALYSIS SYSTEM 200
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1509

Analysis prepared by:

FILE NAME: S200E200.DAT
TIME/DATE OF STUDY: 08:46 07/20/2023

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 100.00
6—-HOUR DURATION PRECIPITATION (INCHES) = 2.600
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES:
MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 1.50 0.0313 0.125 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)* (Velocity) Constraint = 0.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 Is CODE = 21




PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"

INITIAL SUBAREA FLOW-LENGTH (FEET) = 50.00
UPSTREAM ELEVATION (FEET) = 14.16
DOWNSTREAM ELEVATION (FEET) = 13.47
ELEVATION DIFFERENCE (FEET) = 0.69
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.286
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 1.23
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 1.23
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FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 Is CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 13.47 DOWNSTREAM(FEET) = 11.47
CHANNEL LENGTH THRU SUBAREA (FEET) = 149.00 CHANNEL SLOPE = 0.0134
CHANNEL BASE (FEET) = 3.00 "zZ" FACTOR = 50.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 1.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.58
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.58
AVERAGE FLOW DEPTH(FEET) = 0.18 TRAVEL TIME (MIN.) = 0.96
Tc (MIN.) = 3.25
SUBAREA AREA (ACRES) = 1.41 SUBAREA RUNOFF (CFS) = 8.69
AREA-AVERAGE RUNOFF COEFFICIENT = 0.900
TOTAL AREA (ACRES) = 1.6 PEAK FLOW RATE (CFS) = 9.93
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.23 FLOW VELOCITY (FEET/SEC.) = 2.94
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 199.00 FEET.
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FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 10.80 DOWNSTREAM(FEET) = 10.29
FLOW LENGTH (FEET) = 147.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.55

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 9.93

PIPE TRAVEL TIME (MIN.) = 0.54 Tc (MIN.) = 3.79



LONGEST FLOWPATH FROM NODE 200.00 TO NODE 203.00 = 346.00 FEET.
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FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.9000

SUBAREA AREA (ACRES) = 2.70 SUBAREA RUNOFF (CFS) = 16.65
TOTAL AREA (ACRES) = 4.3 TOTAL RUNOFF (CFS) = 26.57
TC (MIN.) = 3.79
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FLOW PROCESS FROM NODE 203.00 TO NODE 204.00 Is CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KL
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 10.29 DOWNSTREAM(FEET) = 9.50
FLOW LENGTH (FEET) = 228.10 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 23.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.76

ESTIMATED PIPE DIAMETER (INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 26.57

PIPE TRAVEL TIME (MIN.) = 0.66 Tc (MIN.) = 4.45

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 204.00 = 574.10 FEET.
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FLOW PROCESS FROM NODE 204.00 TO NODE 204.00 Is CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.9000

SUBAREA AREA (ACRES) = 2.75 SUBAREA RUNOFF (CFS) = 16.95
TOTAL AREA (ACRES) = 7.1 TOTAL RUNOFF (CFS) = 43.53
TC (MIN.) = 4.45
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FLOW PROCESS FROM NODE 204.00 TO NODE 205.00 Is CODE = 31



>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 9.50 DOWNSTREAM(FEET) = 6.61
FLOW LENGTH (FEET) = 641.50 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 29.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.04

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 43.53

PIPE TRAVEL TIME (MIN.) = 1.52 Tc (MIN.) = 5.97

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 205.00 = 1215.60 FEET.
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FLOW PROCESS FROM NODE 205.00 TO NODE 205.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.112
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.9000

SUBAREA AREA (ACRES) = 2.43 SUBAREA RUNOFF (CFS) = 13.37
TOTAL AREA (ACRES) = 9.5 TOTAL RUNOFF (CFS) = 52.20
TC (MIN.) = 5.97
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FLOW PROCESS FROM NODE 205.00 TO NODE 211.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<Z

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 5.97

RAINFALL INTENSITY (INCH/HR) = 6.11

TOTAL STREAM AREA (ACRES) = 9.49

PEAK FLOW RATE (CFS) AT CONFLUENCE = 52.20

khkkhkhkhkkhkhkhkkhkhkkhkkhhkkhkhkhkkhkhkhkkhkhhkhkhhkkhkhhhkhhhkhhhhhkhhhhhhhhhhhkhhhkkhhkhkhhkhkhhkhkhhrhkkhkhrhkkhkhrhkhhhkkhhkk

FLOW PROCESS FROM NODE 206.00 TO NODE 207.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<KZ

PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
INITIAL SUBAREA FLOW-LENGTH (FEET) = 50.00



UPSTREAM ELEVATION (FEET) = 10.00

DOWNSTREAM ELEVATION (FEET) = 8.80
ELEVATION DIFFERENCE (FEET) = 1.20

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.901
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF (CFS) = 0.74

TOTAL AREA (ACRES) = 0.12 TOTAL RUNOFF (CFS) = 0.74
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FLOW PROCESS FROM NODE 207.00 TO NODE 208.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<Z
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 8.80 DOWNSTREAM(FEET) = 8.30
CHANNEL LENGTH THRU SUBAREA (FEET) = 127.10 CHANNEL SLOPE = 0.0039
CHANNEL BASE (FEET) = 3.00 "zZ" FACTOR = 50.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 1.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.32
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 1.51
AVERAGE FLOW DEPTH(FEET) = 0.21 TRAVEL TIME (MIN.) = 1.40
Tc (MIN.) = 3.30
SUBAREA AREA (ACRES) = 1.16 SUBAREA RUNOFF (CFS) = 7.15
AREA-AVERAGE RUNOFF COEFFICIENT = 0.900
TOTAL AREA (ACRES) = 1.3 PEAK FLOW RATE (CFS) = 7.89
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.27 FLOW VELOCITY (FEET/SEC.) = 1.75
LONGEST FLOWPATH FROM NODE 206.00 TO NODE 208.00 = 177.10 FEET.
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FLOW PROCESS FROM NODE 209.00 TO NODE 209.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.9000

SUBAREA AREA (ACRES) = 2.64 SUBAREA RUNOFF (CFS) = 16.28
TOTAL AREA (ACRES) = 3.9 TOTAL RUNOFF (CFS) = 24.17
TC (MIN.) = 3.30
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FLOW PROCESS FROM NODE 208.00 TO NODE 210.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 5.90 DOWNSTREAM(FEET) = 2.96
FLOW LENGTH (FEET) = 345.50 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 19.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.89

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 24.17

PIPE TRAVEL TIME (MIN.) = 0.73 Tc (MIN.) = 4.03

LONGEST FLOWPATH FROM NODE 206.00 TO NODE 210.00 = 522.60 FEET.
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FLOW PROCESS FROM NODE 210.00 TO NODE 210.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.9000

SUBAREA AREA (ACRES) = 0.78 SUBAREA RUNOFF (CFS) = 4.81
TOTAL AREA (ACRES) = 4.7 TOTAL RUNOFF (CFS) = 28.98
TC (MIN.) = 4.03
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FLOW PROCESS FROM NODE 212.00 TO NODE 212.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.9000

SUBAREA AREA (ACRES) = 3.65 SUBAREA RUNOFF (CFS) = 22.50
TOTAL AREA (ACRES) = 8.4 TOTAL RUNOFF (CFS) = 51.48
TC (MIN.) = 4.03
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FLOW PROCESS FROM NODE 210.00 TO NODE 211.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<Z
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<KZ



TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 4.03
RAINFALL INTENSITY (INCH/HR) = 6.85

TOTAL STREAM AREA (ACRES) = 8.35

PEAK FLOW RATE (CFS) AT CONFLUENCE = 51.48

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 52.20 5.97 6.112 9.49
2 51.48 4.03 6.850 8.35

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 86.75 4.03 6.850
2 98.13 5.97 6.112

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 98.13 Tc (MIN.) = 5.97
TOTAL AREA (ACRES) = 17.8
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 211.00 = 1215.60 FEET.

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 17.8 TC(MIN.) = 5.97
PEAK FLOW RATE (CFS) = 98.13

END OF RATIONAL METHOD ANALYSIS



APPENDIX 3

Proposed Conditions Rational Method Computer Qutput



PROPOSED 100-YEAR RATIONAL ANALYSIS SYSTEM 100
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1509

Analysis prepared by:

FILE NAME: S100D100.DAT
TIME/DATE OF STUDY: 13:38 07/27/2023

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 100.00
6—-HOUR DURATION PRECIPITATION (INCHES) = 2.600
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES:
MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.10 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth) * (Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<KZ



PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"

INITIAL SUBAREA FLOW-LENGTH (FEET) = 50.00
UPSTREAM ELEVATION (FEET) = 14.63
DOWNSTREAM ELEVATION (FEET) = 13.70
ELEVATION DIFFERENCE (FEET) = 0.93
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.070
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 0.43
TOTAL AREA (ACRES) = 0.07 TOTAL RUNOFF (CFS) = 0.43
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<L
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 13.70 DOWNSTREAM(FEET) = 13.35
CHANNEL LENGTH THRU SUBAREA (FEET) = 55.00 CHANNEL SLOPE = 0.0064
CHANNEL BASE (FEET) = 3.00 "zZ" FACTOR = 50.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 1.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.02
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 1.63
AVERAGE FLOW DEPTH(FEET) = 0.16 TRAVEL TIME (MIN.) = 0.56
Tc (MIN.) = 2.63
SUBAREA AREA (ACRES) = 0.84 SUBAREA RUNOFF (CFS) = 5.18
AREA-AVERAGE RUNOFF COEFFICIENT = 0.900
TOTAL AREA (ACRES) = 0.9 PEAK FLOW RATE (CFS) = 5.61
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.21 FLOW VELOCITY (FEET/SEC.) = 1.97
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 105.00 FEET.
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FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 11.35 DOWNSTREAM(FEET) = 8.85
FLOW LENGTH (FEET) = 392.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.99

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1



PIPE-FLOW (CFS) = 5.61
PIPE TRAVEL TIME (MIN.) = 1.31 Tc (MIN.) = 3.94
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 = 497.00 FEET.
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FLOW PROCESS FROM NODE 103.00 TO NODE 103.00 Is CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
COMMERCIAL AREA RUNOFF COEFFICIENT = .8500

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8779

SUBAREA AREA (ACRES) = 0.72 SUBAREA RUNOFF (CFS) = 4.19
TOTAL AREA (ACRES) = 1.6 TOTAL RUNOFF (CFS) = 9.80
TC (MIN.) = 3.94
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FLOW PROCESS FROM NODE 104.00 TO NODE 103.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8804

SUBAREA AREA (ACRES) = 0.21 SUBAREA RUNOFF (CFS) = 1.29
TOTAL AREA (ACRES) = 1.8 TOTAL RUNOFF (CFS) = 11.10
TC (MIN.) = 3.94
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FLOW PROCESS FROM NODE 103.00 TO NODE 105.00 Is CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 8.85 DOWNSTREAM(FEET) = 6.24
FLOW LENGTH (FEET) = 256.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.04

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 11.10

PIPE TRAVEL TIME (MIN.) = 0.61 Tc (MIN.) = 4.55

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 753.00 FEET.
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FLOW PROCESS FROM NODE 105.00 TO NODE 105.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
COMMERCIAL AREA RUNOFF COEFFICIENT = .8500
SOIL CLASSIFICATION IS "D"

AREA-AVERAGE RUNOFF COEFFICIENT = 0.8716

SUBAREA AREA (ACRES) = 0.75 SUBAREA RUNOFF (CFS) = 4.37
TOTAL AREA (ACRES) = 2.6 TOTAL RUNOFF (CFS) = 15.46
TC (MIN.) = 4.55
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FLOW PROCESS FROM NODE 107.00 TO NODE 105.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8832

SUBAREA AREA (ACRES) = 1.78 SUBAREA RUNOFF (CFS) = 10.97
TOTAL AREA (ACRES) = 4.4 TOTAL RUNOFF (CFS) = 26.44
TC (MIN.) = 4.55
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FLOW PROCESS FROM NODE 106.00 TO NODE 105.00 Is CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8851
SUBAREA AREA (ACRES) = 0.56 SUBAREA RUNOFF (CFS) = 3.45
TOTAL AREA (ACRES) = 4.9 TOTAL RUNOFF (CFS) = 29.89

TC (MIN.) = 4.55
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FLOW PROCESS FROM NODE 108.00 TO NODE 105.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L



100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8857
SUBAREA AREA (ACRES) = 0.21 SUBAREA RUNOFF (CFS) = 1.29
TOTAL AREA (ACRES) = 5.1 TOTAL RUNOFF (CFS) = 31.19

TC (MIN.) = 4.55
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FLOW PROCESS FROM NODE 105.00 TO NODE 109.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<LKZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 6.24 DOWNSTREAM(FEET) = 4.28
FLOW LENGTH (FEET) = 351.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.22

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 31.19

PIPE TRAVEL TIME (MIN.) = 0.81 Tc (MIN.) = 5.36

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 109.00 = 1104.00 FEET.
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FLOW PROCESS FROM NODE 109.00 TO NODE 109.00 Is CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.550
COMMERCIAL AREA RUNOFF COEFFICIENT = .8500

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8784

SUBAREA AREA (ACRES) = 1.32 SUBAREA RUNOFF (CFS) = 7.35
TOTAL AREA (ACRES) = 6.5 TOTAL RUNOFF (CFS) = 37.17
TC (MIN.) = 5.36
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FLOW PROCESS FROM NODE 109.00 TO NODE 110.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 4.28 DOWNSTREAM(FEET) = 3.60
FLOW LENGTH(FEET) = 90.30 MANNING'S N = 0.013
DEPTH OF FLOW IN 33.0 INCH PIPE IS 23.0 INCHES



PIPE-FLOW VELOCITY (FEET/SEC.) = 8.42

ESTIMATED PIPE DIAMETER (INCH) = 33.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 37.17

PIPE TRAVEL TIME (MIN.) = 0.18 Tc (MIN.) = 5.54

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 110.00 = 1194.30 FEET.
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FLOW PROCESS FROM NODE 109.00 TO NODE 110.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<Z

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 5.54
RAINFALL INTENSITY (INCH/HR) = 6.41
TOTAL STREAM AREA (ACRES) = 6.46
PEAK FLOW RATE (CFS) AT CONFLUENCE = 37.17
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FLOW PROCESS FROM NODE 111.00 TO NODE 112.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<KZ

PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
INITIAL SUBAREA FLOW-LENGTH (FEET) = 50.00
UPSTREAM ELEVATION (FEET) = 14.23
DOWNSTREAM ELEVATION (FEET) = 13.50
ELEVATION DIFFERENCE (FEET) = 0.73
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.244
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 0.37
TOTAL AREA (ACRES) = 0.06 TOTAL RUNOFF (CFS) = 0.37
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FLOW PROCESS FROM NODE 112.00 TO NODE 113.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<L
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 13.50 DOWNSTREAM(FEET) = 12.60
CHANNEL LENGTH THRU SUBAREA (FEET) = 53.10 CHANNEL SLOPE = 0.0169
CHANNEL BASE (FEET) = 3.00 "zZ" FACTOR = 50.000
MANNING'S FACTOR = 0.015 MAXTIMUM DEPTH (FEET) = 1.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850

NOTE: RAINFALL INTENSITY IS BASED ON Tc
PAVED SURFACE RUNOFF COEFFICIENT = .9000

5-MINUTE.



SOIL CLASSIFICATION IS "D"

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.70

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.58

AVERAGE FLOW DEPTH(FEET) = 0.14 TRAVEL TIME (MIN.) = 0.34

Tc (MIN.) = 2.59

SUBAREA AREA (ACRES) = 1.08 SUBAREA RUNOFF (CFS) = 6.66
AREA-AVERAGE RUNOFF COEFFICIENT = 0.900

TOTAL AREA (ACRES) = 1.1 PEAK FLOW RATE (CFS) = 7.03

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.19 FLOW VELOCITY (FEET/SEC.) = 2.86
LONGEST FLOWPATH FROM NODE 111.00 TO NODE 113.00 = 103.10 FEET.
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FLOW PROCESS FROM NODE 113.00 TO NODE 114.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 11.10 DOWNSTREAM(FEET) = 8.44
FLOW LENGTH (FEET) = 468.50 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.94

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 7.03

PIPE TRAVEL TIME (MIN.) = 1.58 Tc (MIN.) = 4.17

LONGEST FLOWPATH FROM NODE 111.00 TO NODE 114.00 = 571.60 FEET.
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FLOW PROCESS FROM NODE 114.00 TO NODE 114.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
COMMERCIAL AREA RUNOFF COEFFICIENT = .8500

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8782

SUBAREA AREA (ACRES) = 0.88 SUBAREA RUNOFF (CFS) = 5.12
TOTAL AREA (ACRES) = 2.0 TOTAL RUNOFF (CFS) = 12.15
TC (MIN.) = 4.17
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FLOW PROCESS FROM NODE 114.00 TO NODE 110.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<




ELEVATION DATA: UPSTREAM(FEET) = 7.31 DOWNSTREAM(FEET) = 3.60

FLOW LENGTH (FEET) = 540.90 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 16.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.05

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 12.15

PIPE TRAVEL TIME (MIN.) = 1.49 Tc (MIN.) = 5.66

LONGEST FLOWPATH FROM NODE 111.00 TO NODE 110.00 = 1112.50 FEET.
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FLOW PROCESS FROM NODE 115.00 TO NODE 110.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.327
COMMERCIAL AREA RUNOFF COEFFICIENT = .8500
SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8744

SUBAREA AREA (ACRES) = 0.32 SUBAREA RUNOFF (CFS) = 1.72
TOTAL AREA (ACRES) = 2.3 TOTAL RUNOFF (CFS) = 12.94
TC (MIN.) = 5.66
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FLOW PROCESS FROM NODE 116.00 TO NODE 110.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.327
COMMERCIAL AREA RUNOFF COEFFICIENT = .8500
SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8719

SUBAREA AREA (ACRES) = 0.26 SUBAREA RUNOFF (CFS) = 1.40
TOTAL AREA (ACRES) = 2.6 TOTAL RUNOFF (CFS) = 14.34
TC (MIN.) = 5.66
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FLOW PROCESS FROM NODE 117.00 TO NODE 110.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.327
COMMERCIAL AREA RUNOFF COEFFICIENT = .8500
SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8658

SUBAREA AREA (ACRES) = 1.00 SUBAREA RUNOFF (CFS) = 5.38
TOTAL AREA (ACRES) = 3.6 TOTAL RUNOFF (CFS) = 19.72
TC (MIN.) = 5.66
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FLOW PROCESS FROM NODE 118.00 TO NODE 110.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.327
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8683

SUBAREA AREA (ACRES) = 0.28 SUBAREA RUNOFF (CFS) = 1.59
TOTAL AREA (ACRES) = 3.9 TOTAL RUNOFF (CFS) = 21.31
TC (MIN.) = 5.66
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FLOW PROCESS FROM NODE 119.00 TO NODE 110.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.327
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8706

SUBAREA AREA (ACRES) = 0.30 SUBAREA RUNOFF (CFS) = 1.71
TOTAL AREA (ACRES) = 4.2 TOTAL RUNOFF (CFS) = 23.02
TC (MIN.) = 5.66

khkkhkhkhkkhkhkhkkhkhkkhkkhhkkhkhkhkkhkhkhkkhkhhkhkhhkkhkhhhkhhhkhhhhhkhhhhhhhhhhhkhhhkkhhkhkhhkhkhhkhkhhrhkkhkhrhkkhkhrhkhhhkkhhkk

FLOW PROCESS FROM NODE 117.00 TO NODE 110.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<Z

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 5.66

RAINFALL INTENSITY (INCH/HR) = 6.33

TOTAL STREAM AREA (ACRES) = 4.18

PEAK FLOW RATE (CFS) AT CONFLUENCE = 23.02

** CONFLUENCE DATA *¥*

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 37.17 5.54 6.413 6.46
2 23.02 5.66 6.327 4.18

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.



** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 59.71 5.54 6.413
2 59.69 5.66 6.327

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 59.71 Tc (MIN.) = 5.54
TOTAL AREA (ACRES) = 10.6
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 110.00 = 1194.30 FEET.
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FLOW PROCESS FROM NODE 110.00 TO NODE 120.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<LKZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 3.60 DOWNSTREAM(FEET) = 1.46
FLOW LENGTH (FEET) = 433.30 MANNING'S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE IS 30.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 8.06

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 59.71

PIPE TRAVEL TIME (MIN.) = 0.90 Tc (MIN.) = 6.43

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 120.00 = 1627.60 FEET.
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FLOW PROCESS FROM NODE 120.00 TO NODE 120.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.822
COMMERCIAL AREA RUNOFF COEFFICIENT = .8500

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8739

SUBAREA AREA (ACRES) = 0.63 SUBAREA RUNOFF (CFS) = 3.12
TOTAL AREA (ACRES) = 11.3 TOTAL RUNOFF (CFS) = 59.71
TC (MIN.) = 6.43

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
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FLOW PROCESS FROM NODE 110.00 TO NODE 120.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.822
COMMERCIAL AREA RUNOFF COEFFICIENT = .8500
SOIL CLASSIFICATION IS "D"



AREA-AVERAGE RUNOFF COEFFICIENT = 0.8731

SUBAREA AREA (ACRES) = 0.40 SUBAREA RUNOFF (CFS) = 1.98
TOTAL AREA (ACRES) = 11.7 TOTAL RUNOFF (CFS) = 59.71
TC (MIN.) = 6.43

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
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FLOW PROCESS FROM NODE 110.00 TO NODE 120.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<Z

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 6.43
RAINFALL INTENSITY (INCH/HR) = 5.82
TOTAL STREAM AREA (ACRES) = 11.67
PEAK FLOW RATE (CFS) AT CONFLUENCE = 59.71
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FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<KZ

PAVED SURFACE RUNOFF COEFFICIENT = .9000

SOIL CLASSIFICATION IS "D"

INITIAL SUBAREA FLOW-LENGTH (FEET) = 50.00
UPSTREAM ELEVATION (FEET) = 11.00

DOWNSTREAM ELEVATION (FEET) = 10.75

ELEVATION DIFFERENCE (FEET) = 0.25

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.207

WARNING: THE MINIMUM OVERLAND FLOW SLOPE, 0.5%, IS USED IN Tc
CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF (CFS) = 0.92
TOTAL AREA (ACRES) = 0.15 TOTAL RUNOFF (CFS) = 0.92
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FLOW PROCESS FROM NODE 122.00 TO NODE 123.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<L
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 10.75 DOWNSTREAM(FEET) = 10.17
CHANNEL LENGTH THRU SUBAREA (FEET) = 99.00 CHANNEL SLOPE = 0.0059
CHANNEL BASE (FEET) = 3.00 "zZ" FACTOR = 50.000

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850



NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

PAVED SURFACE RUNOFF COEFFICIENT = .9000

SOIL CLASSIFICATION IS "D"

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.82

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) =  1.39

AVERAGE FLOW DEPTH (FEET) = 0.13  TRAVEL TIME(MIN.) = 1.19

Tc (MIN.) = 4.39

SUBAREA AREA (ACRES) = 0.29 SUBAREA RUNOFF (CFS) = 1.79

AREA-AVERAGE RUNOFF COEFFICIENT = 0.900

TOTAL AREA (ACRES) = 0.4 PEAK FLOW RATE (CFS) = 2.71

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.16 FLOW VELOCITY (FEET/SEC.) = 1.49

LONGEST FLOWPATH FROM NODE 121.00 TO NODE 123.00 = 149.00 FEET.
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FLOW PROCESS FROM NODE 123.00 TO NODE 124.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

VEGETATED SLOPES (FLAT) RUNOFF COEFFICIENT = .4500

SOIL CLASSIFICATION IS "D"

AREA-AVERAGE RUNOFF COEFFICIENT = 0.7643

SUBAREA AREA (ACRES) = 0.19  SUBAREA RUNOFF (CFS) = 0.59

TOTAL AREA (ACRES) = 0.6 TOTAL RUNOFF (CFS) = 3.30

TC(MIN.) = 4.39
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FLOW PROCESS FROM NODE 124.00 TO NODE 125.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 7.34 DOWNSTREAM(FEET) = 6.59
FLOW LENGTH (FEET) = 124.10 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 8.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.29

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 3.30

PIPE TRAVEL TIME (MIN.) = 0.48 Tc (MIN.) = 4.88

LONGEST FLOWPATH FROM NODE 121.00 TO NODE 125.00 = 273.10 FEET.
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FLOW PROCESS FROM NODE 125.00 TO NODE 125.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L



100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
VEGETATED SLOPES (FLAT) RUNOFF COEFFICIENT = .4500
SOIL CLASSIFICATION IS "D"

AREA-AVERAGE RUNOFF COEFFICIENT = 0.6520

SUBAREA AREA (ACRES) = 0.35 SUBAREA RUNOFF (CFS) = 1.08
TOTAL AREA (ACRES) = 1.0 TOTAL RUNOFF (CFS) = 4.38
TC (MIN.) = 4.88

khkkhkhkhkkhkhkhkkhkhkkhkkhhkkhkhkhkkhkhkhkkhkhhkhkhhkkhkhhhkhhhkhhhhhkhhhhhhhhhhhkhhhkkhhkhkhhkhkhhkhkhhrhkkhkhrhkkhkhrhkhhhkkhhkk

FLOW PROCESS FROM NODE 126.00 TO NODE 125.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"

AREA-AVERAGE RUNOFF COEFFICIENT = 0.7509

SUBAREA AREA (ACRES) = 0.65 SUBAREA RUNOFF (CFS) = 4.01
TOTAL AREA (ACRES) = 1.6 TOTAL RUNOFF (CFS) = 8.38
TC (MIN.) = 4.88
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FLOW PROCESS FROM NODE 127.00 TO NODE 125.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8138

SUBAREA AREA (ACRES) = 1.19 SUBAREA RUNOFF (CFS) = 7.34
TOTAL AREA (ACRES) = 2.8 TOTAL RUNOFF (CFS) = 15.72
TC (MIN.) = 4.88
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FLOW PROCESS FROM NODE 125.00 TO NODE 120.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 6.59 DOWNSTREAM(FEET) = 1.46
FLOW LENGTH(FEET) = 219.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 21.0 INCH PIPE IS 12.5 INCHES



PIPE-FLOW VELOCITY (FEET/SEC.) = 10.52

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 15.72

PIPE TRAVEL TIME (MIN.) = 0.35 Tc (MIN.) = 5.22

LONGEST FLOWPATH FROM NODE 121.00 TO NODE 120.00 = 492.10 FEET.
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FLOW PROCESS FROM NODE 125.00 TO NODE 120.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<Z
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<Z

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 5.22

RAINFALL INTENSITY (INCH/HR) = 6.66

TOTAL STREAM AREA (ACRES) = 2.82

PEAK FLOW RATE (CFS) AT CONFLUENCE = 15.72

** CONFLUENCE DATA *¥*

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 59.71 6.43 5.822 11.67
2 15.72 5.22 6.661 2.82

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 67.92 5.22 6.661
2 73.45 6.43 5.822

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 73.45 Tc (MIN.) = 6.43
TOTAL AREA (ACRES) = 14.5
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 120.00 = 1627.60 FEET.
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FLOW PROCESS FROM NODE 120.00 TO NODE 128.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1.46 DOWNSTREAM(FEET) = 0.45
FLOW LENGTH (FEET) = 264.70 MANNING'S N = 0.013

DEPTH OF FLOW IN 48.0 INCH PIPE IS 34.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.72

ESTIMATED PIPE DIAMETER (INCH) 48.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 73.45



PIPE TRAVEL TIME (MIN.) = 0.57 Tc (MIN.) = 7.00
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 128.00 = 1892.30 FEET.
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FLOW PROCESS FROM NODE 129.00 TO NODE 128.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.511
COMMERCIAL AREA RUNOFF COEFFICIENT = .8500

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8594

SUBAREA AREA (ACRES) = 3.25 SUBAREA RUNOFF (CFS) = 15.23
TOTAL AREA (ACRES) = 17.7 TOTAL RUNOFF (CFS) = 84.03
TC (MIN.) = 7.00
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FLOW PROCESS FROM NODE 128.00 TO NODE 130.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KL
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1.00 DOWNSTREAM(FEET) = 0.16
FLOW LENGTH (FEET) = 109.60 MANNING'S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE IS 33.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 10.17

ESTIMATED PIPE DIAMETER (INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 84.03

PIPE TRAVEL TIME (MIN.) = 0.18 Tc (MIN.) = 7.18

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 130.00 = 2001.90 FEET.
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FLOW PROCESS FROM NODE 128.00 TO NODE 130.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 7.18

RAINFALL INTENSITY (INCH/HR) = 5.42

TOTAL STREAM AREA (ACRES) = 17.74

PEAK FLOW RATE (CFS) AT CONFLUENCE = 84.03
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FLOW PROCESS FROM NODE 130.00 TO NODE 131.00 IS CODE = 21



>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<KZ

PAVED SURFACE RUNOFF COEFFICIENT = .9000

SOIL CLASSIFICATION IS "D"

INITIAL SUBAREA FLOW-LENGTH (FEET) = 50.00

UPSTREAM ELEVATION (FEET) = 13.73

DOWNSTREAM ELEVATION (FEET) 13.00

ELEVATION DIFFERENCE (FEET) = 0.73

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.244
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850

NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.

SUBAREA RUNOFF (CFS) = 0.37

TOTAL AREA (ACRES) = 0.06 TOTAL RUNOFF (CFS) = 0.37
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FLOW PROCESS FROM NODE 132.00 TO NODE 133.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<Z
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 13.00 DOWNSTREAM(FEET) = 11.40
CHANNEL LENGTH THRU SUBAREA (FEET) = 407.00 CHANNEL SLOPE = 0.0039
CHANNEL BASE (FEET) = 3.00 "zZ" FACTOR = 50.000
MANNING'S FACTOR = 0.015 MAXTIMUM DEPTH (FEET) = 1.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.493
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.29
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 1.41
AVERAGE FLOW DEPTH(FEET) = 0.19 TRAVEL TIME (MIN.) = 4.80
Tc (MIN.) = 7.04
SUBAREA AREA (ACRES) = 1.16 SUBAREA RUNOFF (CFS) = 5.73
AREA-AVERAGE RUNOFF COEFFICIENT = 0.900
TOTAL AREA (ACRES) = 1.2 PEAK FLOW RATE (CFS) = 6.03

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.24 FLOW VELOCITY (FEET/SEC.) = 1.66
LONGEST FLOWPATH FROM NODE 130.00 TO NODE 133.00 = 457.00 FEET.

hhkkhkhkkhkkhhkhkkhhkhkhhkhhkhkhhkhkhhhkhhhkhhhkhhhkhhhkhhhhhhkhhhhhkhhhkhhkhkhhhkhhhkhhhkhhhkhhhkhhhkkhhkkhkk

FLOW PROCESS FROM NODE 133.00 TO NODE 134.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 8.60 DOWNSTREAM(FEET) = 4.60
FLOW LENGTH (FEET) = 132.20 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 7.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 9.10



ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 6.03
PIPE TRAVEL TIME (MIN.) = 0.24 Tc (MIN.) = 7.28
LONGEST FLOWPATH FROM NODE 130.00 TO NODE 134.00 = 589.20 FEET.
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FLOW PROCESS FROM NODE 135.00 TO NODE 134.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.374
COMMERCIAL AREA RUNOFF COEFFICIENT = .8500
SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8611

SUBAREA AREA (ACRES) = 4.27 SUBAREA RUNOFF (CFS) = 19.51
TOTAL AREA (ACRES) = 5.5 TOTAL RUNOFF (CFS) = 25.41
TC (MIN.) = 7.28
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FLOW PROCESS FROM NODE 135.00 TO NODE 134.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<Z
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<Z

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.28

RAINFALL INTENSITY (INCH/HR) = 5.37

TOTAL STREAM AREA (ACRES) = 5.49

PEAK FLOW RATE (CFS) AT CONFLUENCE = 25.41

** CONFLUENCE DATA *¥*

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 84.03 7.18 5.422 17.74
2 25.41 7.28 5.374 5.49

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 109.09 7.18 5.422
2 108.69 7.28 5.374

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 109.09 Tc (MIN.) = 7.18

TOTAL AREA (ACRES) = 23.2

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 134.00 = 2001.90 FEET.



END OF STUDY SUMMARY:
TOTAL AREA (ACRES) 23.2 TC(MIN.) = 7.18
PEAK FLOW RATE (CFS) = 109.09

END OF RATIONAL METHOD ANALYSIS



PROPOSED 100-YEAR RATIONAL ANALYSIS SYSTEM 200
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1509

Analysis prepared by:

FILE NAME: S200D200.DAT
TIME/DATE OF STUDY: 13:41 07/27/2023

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 100.00
6—-HOUR DURATION PRECIPITATION (INCHES) = 2.600
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES:
MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.10 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth) * (Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<KZ



PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"

INITIAL SUBAREA FLOW-LENGTH (FEET) = 50.00
UPSTREAM ELEVATION (FEET) = 14.63
DOWNSTREAM ELEVATION (FEET) = 14.00
ELEVATION DIFFERENCE (FEET) = 0.63
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.357
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 0.62
TOTAL AREA (ACRES) = 0.10 TOTAL RUNOFF (CFS) = 0.62
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FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<L
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 14.00 DOWNSTREAM(FEET) = 13.20
CHANNEL LENGTH THRU SUBAREA (FEET) = 64.20 CHANNEL SLOPE = 0.0125
CHANNEL BASE (FEET) = 3.00 "zZ" FACTOR = 50.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 1.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.29
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.56
AVERAGE FLOW DEPTH(FEET) = 0.19 TRAVEL TIME (MIN.) = 0.42
Tc (MIN.) = 2.77
SUBAREA AREA (ACRES) = 1.84 SUBAREA RUNOFF (CFS) = 11.34
AREA-AVERAGE RUNOFF COEFFICIENT = 0.900
TOTAL AREA (ACRES) = 1.9 PEAK FLOW RATE (CFS) = 11.96
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.25 FLOW VELOCITY (FEET/SEC.) = 2.99
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 114.20 FEET.
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FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 Is CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 11.70 DOWNSTREAM(FEET) = 7.30
FLOW LENGTH (FEET) = 503.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.71

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1



PIPE-FLOW (CFS) = 11.96
PIPE TRAVEL TIME (MIN.) = 1.25 Tc (MIN.) = 4.02
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 203.00 = 617.20 FEET.
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FLOW PROCESS FROM NODE 204.00 TO NODE 203.00 Is CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.9000
SUBAREA AREA (ACRES) = 0.32 SUBAREA RUNOFF (CFS) = 1.97
TOTAL AREA (ACRES) = 2.3 TOTAL RUNOFF (CFS) = 13.93

TC (MIN.) = 4.02
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FLOW PROCESS FROM NODE 205.00 TO NODE 203.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.9000

SUBAREA AREA (ACRES) = 0.17 SUBAREA RUNOFF (CFS) = 1.05
TOTAL AREA (ACRES) = 2.4 TOTAL RUNOFF (CFS) = 14.98
TC (MIN.) = 4.02
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FLOW PROCESS FROM NODE 203.00 TO NODE 206.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 7.32 DOWNSTREAM(FEET) = 5.51
FLOW LENGTH (FEET) = 151.10 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.94

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 14.98

PIPE TRAVEL TIME (MIN.) = 0.32 Tc (MIN.) = 4.34

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 206.00 = 768.30 FEET.
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FLOW PROCESS FROM NODE 203.00 TO NODE 206.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<Z

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 4.34
RAINFALL INTENSITY (INCH/HR) = 6.85
TOTAL STREAM AREA (ACRES) = 2.43
PEAK FLOW RATE (CFS) AT CONFLUENCE = 14.98
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FLOW PROCESS FROM NODE 207.00 TO NODE 208.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<KZ

PAVED SURFACE RUNOFF COEFFICIENT = .9000

SOIL CLASSIFICATION IS "D"

INITIAL SUBAREA FLOW-LENGTH (FEET) = 50.00
UPSTREAM ELEVATION (FEET) = 14.50

DOWNSTREAM ELEVATION (FEET) = 14.20

ELEVATION DIFFERENCE (FEET) = 0.30

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.018

100 YEAR RAINFALL INTENSITY (INCH/HOUR) 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF (CFS) = 2.16
TOTAL AREA (ACRES) = 0.35 TOTAL RUNOFF (CFS) = 2.16
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FLOW PROCESS FROM NODE 208.00 TO NODE 209.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<L
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 14.20 DOWNSTREAM(FEET) = 11.30
CHANNEL LENGTH THRU SUBAREA (FEET) = 205.00 CHANNEL SLOPE = 0.0141
CHANNEL BASE (FEET) = 3.00 "zZ" FACTOR = 50.000
MANNING'S FACTOR = 0.015 MAXTIMUM DEPTH (FEET) = 1.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.95
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.60
AVERAGE FLOW DEPTH(FEET) = 0.19 TRAVEL TIME (MIN.) = 1.31
Tc (MIN.) = 4.33

SUBAREA AREA (ACRES) = 1.23 SUBAREA RUNOFF (CFS) = 7.58



AREA-AVERAGE RUNOFF COEFFICIENT = 0.900
TOTAL AREA (ACRES) = 1.6 PEAK FLOW RATE (CFS) = 9.74

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.23 FLOW VELOCITY (FEET/SEC.) = 3.01
LONGEST FLOWPATH FROM NODE 207.00 TO NODE 209.00 = 255.00 FEET.
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FLOW PROCESS FROM NODE 210.00 TO NODE 209.00 Is CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.9000

SUBAREA AREA (ACRES) = 0.13 SUBAREA RUNOFF (CFS) = 0.80
TOTAL AREA (ACRES) = 1.7 TOTAL RUNOFF (CFS) = 10.54
TC (MIN.) = 4.33
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FLOW PROCESS FROM NODE 211.00 TO NODE 209.00 Is CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
COMMERCIAL AREA RUNOFF COEFFICIENT = .8500

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8894

SUBAREA AREA (ACRES) = 0.46 SUBAREA RUNOFF (CFS) = 2.68
TOTAL AREA (ACRES) = 2.2 TOTAL RUNOFF (CFS) = 13.22
TC (MIN.) = 4.33
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FLOW PROCESS FROM NODE 209.00 TO NODE 206.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 6.10 DOWNSTREAM(FEET) = 5.50
FLOW LENGTH (FEET) = 79.80 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 17.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.35

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 13.22

PIPE TRAVEL TIME (MIN.) = 0.21 Tc (MIN.) = 4.54



LONGEST FLOWPATH FROM NODE 207.00 TO NODE 206.00 = 334.80 FEET.
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FLOW PROCESS FROM NODE 209.00 TO NODE 206.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<Z

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 4.54

RAINFALL INTENSITY (INCH/HR) = 6.85

TOTAL STREAM AREA (ACRES) = 2.17

PEAK FLOW RATE (CFS) AT CONFLUENCE = 13.22

** CONFLUENCE DATA *¥*

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 14.98 4.34 6.850 2.43
2 13.22 4.54 6.850 2.17

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 27.62 4.34 6.850
2 28.20 4.54 6.850

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 28.20 Tc (MIN.) = 4.54
TOTAL AREA (ACRES) = 4.6
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 206.00 = 768.30 FEET.
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FLOW PROCESS FROM NODE 206.00 TO NODE 212.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 5.50 DOWNSTREAM(FEET) = 4.10
FLOW LENGTH (FEET) = 286.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.72

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 28.20

PIPE TRAVEL TIME (MIN.) = 0.71 Tc (MIN.) = 5.25

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 212.00 = 1054.30 FEET.
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FLOW PROCESS FROM NODE 212.00 TO NODE 212.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.638
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8959

SUBAREA AREA (ACRES) = 0.97 SUBAREA RUNOFF (CFS) = 5.79
TOTAL AREA (ACRES) = 5.6 TOTAL RUNOFF (CFS) = 33.12
TC (MIN.) = 5.25
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FLOW PROCESS FROM NODE 212.00 TO NODE 213.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KL
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 4.10 DOWNSTREAM(FEET) = 3.80
FLOW LENGTH (FEET) = 62.30 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 25.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.84

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 33.12

PIPE TRAVEL TIME (MIN.) = 0.15 Tc (MIN.) = 5.40

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 213.00 = 1116.60 FEET.
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FLOW PROCESS FROM NODE 212.00 TO NODE 213.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 5.40

RAINFALL INTENSITY (INCH/HR) = 6.52

TOTAL STREAM AREA (ACRES) = 5.57

PEAK FLOW RATE (CFS) AT CONFLUENCE = 33.12
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FLOW PROCESS FROM NODE 214.00 TO NODE 215.00 IS CODE = 21




COMMERCIAL AREA RUNOFF COEFFICIENT = .8500
SOIL CLASSIFICATION IS "D"

INITIAL SUBAREA FLOW-LENGTH (FEET) = 50.00
UPSTREAM ELEVATION (FEET) = 14.22
DOWNSTREAM ELEVATION (FEET) = 13.93
ELEVATION DIFFERENCE (FEET) = 0.29
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.815
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 0.70
TOTAL AREA (ACRES) = 0.12 TOTAL RUNOFF (CFS) = 0.70

khkkhkhkhkkhkhkhkkhkhkkhkkhhkkhkhkhkkhkhkhkkhkhhkhkhhkkhkhhhkhhhkhhhhhkhhhhhhhhhhhkhhhkkhhkhkhhkhkhhkhkhhrhkkhkhrhkkhkhrhkhhhkkhhkk

FLOW PROCESS FROM NODE 215.00 TO NODE 216.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 13.90 DOWNSTREAM(FEET) = 13.60
CHANNEL LENGTH THRU SUBAREA (FEET) = 40.90 CHANNEL SLOPE = 0.0073
CHANNEL BASE (FEET) = 3.00 "zZ" FACTOR = 50.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 1.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
COMMERCIAL AREA RUNOFF COEFFICIENT = .8500
SOIL CLASSIFICATION IS "D"
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.21
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 1.58
AVERAGE FLOW DEPTH(FEET) = 0.14 TRAVEL TIME (MIN.) = 0.43
Tc (MIN.) = 4.25
SUBAREA AREA (ACRES) = 0.52 SUBAREA RUNOFF (CFS) = 3.03
AREA-AVERAGE RUNOFF COEFFICIENT = 0.850
TOTAL AREA (ACRES) = 0.6 PEAK FLOW RATE (CFS) = 3.73
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.17 FLOW VELOCITY (FEET/SEC.) = 1.86
LONGEST FLOWPATH FROM NODE 214.00 TO NODE 216.00 = 90.90 FEET.
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FLOW PROCESS FROM NODE 216.00 TO NODE 217.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 8.20 DOWNSTREAM(FEET) = 7.10
FLOW LENGTH (FEET) = 186.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 8.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.40

ESTIMATED PIPE DIAMETER (INCH) 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 3.73



PIPE TRAVEL TIME (MIN.) = 0.71 Tc (MIN.) = 4.95
LONGEST FLOWPATH FROM NODE 214.00 TO NODE 217.00 = 276.90 FEET.
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FLOW PROCESS FROM NODE 217.00 TO NODE 217.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
COMMERCIAL AREA RUNOFF COEFFICIENT = .8500
SOIL CLASSIFICATION IS "D"

AREA-AVERAGE RUNOFF COEFFICIENT = 0.8500

SUBAREA AREA (ACRES) = 1.22 SUBAREA RUNOFF (CFS) = 7.10
TOTAL AREA (ACRES) = 1.9 TOTAL RUNOFF (CFS) = 10.83
TC (MIN.) = 4.95
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FLOW PROCESS FROM NODE 217.00 TO NODE 218.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KL
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 7.10 DOWNSTREAM(FEET) = 6.10
FLOW LENGTH (FEET) = 186.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 16.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.36

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 10.83

PIPE TRAVEL TIME (MIN.) = 0.58 Tc (MIN.) = 5.53

LONGEST FLOWPATH FROM NODE 214.00 TO NODE 218.00 = 462.90 FEET.
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FLOW PROCESS FROM NODE 218.00 TO NODE 218.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.418
COMMERCIAL AREA RUNOFF COEFFICIENT = .8500

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8500

SUBAREA AREA (ACRES) = 0.47 SUBAREA RUNOFF (CFS) = 2.56
TOTAL AREA (ACRES) = 2.3 TOTAL RUNOFF (CFS) = 12.71
TC (MIN.) = 5.53
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FLOW PROCESS FROM NODE 218.00 TO NODE 213.00 IS CODE = 31



>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 6.10 DOWNSTREAM(FEET) = 3.80
FLOW LENGTH (FEET) = 144.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 14.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 8.35

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 12.71

PIPE TRAVEL TIME (MIN.) = 0.29 Tc (MIN.) = 5.82

LONGEST FLOWPATH FROM NODE 214.00 TO NODE 213.00 = 606.90 FEET.
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FLOW PROCESS FROM NODE 218.00 TO NODE 213.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<KZ

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 5.82

RAINFALL INTENSITY (INCH/HR) = 6.21

TOTAL STREAM AREA (ACRES) = 2.33

PEAK FLOW RATE (CFS) AT CONFLUENCE = 12.71

** CONFLUENCE DATA *¥*

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 33.12 5.40 6.517 5.57
2 12.71 5.82 6.212 2.33

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 44.92 5.40 6.517
2 44.28 5.82 6.212

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 44.92 Tc (MIN.) = 5.40
TOTAL AREA (ACRES) = 7.9
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 213.00 = 1116.60 FEET.
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FLOW PROCESS FROM NODE 213.00 TO NODE 219.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<LKZ



>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 3.80 DOWNSTREAM(FEET) = 2.50
FLOW LENGTH (FEET) = 257.80 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 28.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.44

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 44.92

PIPE TRAVEL TIME (MIN.) = 0.58 Tc (MIN.) = 5.98

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 219.00 = 1374.40 FEET.
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FLOW PROCESS FROM NODE 219.00 TO NODE 219.00 Is CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.104
COMMERCIAL AREA RUNOFF COEFFICIENT = .8500
SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8776

SUBAREA AREA (ACRES) = 1.35 SUBAREA RUNOFF (CFS) = 7.00
TOTAL AREA (ACRES) = 9.3 TOTAL RUNOFF (CFS) = 49.55
TC (MIN.) = 5.98
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FLOW PROCESS FROM NODE 219.00 TO NODE 220.00 Is CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 2.50 DOWNSTREAM(FEET) = 1.80
FLOW LENGTH (FEET) = 114.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 28.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 8.21

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 49.55

PIPE TRAVEL TIME (MIN.) = 0.23 Tc (MIN.) = 6.21

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 220.00 = 1488.40 FEET.
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FLOW PROCESS FROM NODE 219.00 TO NODE 220.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<Z

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 6.21



RAINFALL INTENSITY (INCH/HR) = 5.96
TOTAL STREAM AREA (ACRES) = 9.25
PEAK FLOW RATE (CFS) AT CONFLUENCE = 49.55
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FLOW PROCESS FROM NODE 221.00 TO NODE 222.00 Is CODE = 21

PAVED SURFACE RUNOFF COEFFICIENT = .9000

SOIL CLASSIFICATION IS "D"

INITIAL SUBAREA FLOW-LENGTH (FEET) = 50.00
UPSTREAM ELEVATION (FEET) = 14.90

DOWNSTREAM ELEVATION (FEET) = 11.50

ELEVATION DIFFERENCE (FEET) = 3.40

URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.344

100 YEAR RAINFALL INTENSITY (INCH/HOUR) 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 0.37
TOTAL AREA (ACRES) = 0.06 TOTAL RUNOFF (CFS) = 0.37
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FLOW PROCESS FROM NODE 222.00 TO NODE 223.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<L
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 11.60 DOWNSTREAM(FEET) = 10.20
CHANNEL LENGTH THRU SUBAREA (FEET) = 106.60 CHANNEL SLOPE = 0.0131
CHANNEL BASE (FEET) = 3.00 "zZ" FACTOR = 50.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 1.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.91
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 1.84
AVERAGE FLOW DEPTH(FEET) = 0.12 TRAVEL TIME (MIN.) = 0.97
Tc (MIN.) = 2.31
SUBAREA AREA (ACRES) = 0.50 SUBAREA RUNOFF (CFS) = 3.08
AREA-AVERAGE RUNOFF COEFFICIENT = 0.900
TOTAL AREA (ACRES) = 0.6 PEAK FLOW RATE (CFS) = 3.45
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.15 FLOW VELOCITY (FEET/SEC.) = 2.25
LONGEST FLOWPATH FROM NODE 221.00 TO NODE 223.00 = 156.60 FEET.
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FLOW PROCESS FROM NODE 224.00 TO NODE 225.00 Is CODE = 81



>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.9000

SUBAREA AREA (ACRES) = 0.53 SUBAREA RUNOFF (CFS) = 3.27
TOTAL AREA (ACRES) = 1.1 TOTAL RUNOFF (CFS) = 6.72
TC (MIN.) = 2.31

hhkkhkhkkhkkhhkhkkhhkhkhhkhhkhkhhkhkhhhkhhhkhhhkhhhkhhhkhhhhhhkhhhhhkhhhkhhkhkhhhkhhhkhhhkhhhkhhhkhhhkkhhkkhkk

FLOW PROCESS FROM NODE 223.00 TO NODE 225.00 Is CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
VEGETATED SLOPES (FLAT) RUNOFF COEFFICIENT = .4500
SOIL CLASSIFICATION IS "D"

AREA-AVERAGE RUNOFF COEFFICIENT = 0.8216

SUBAREA AREA (ACRES) = 0.23 SUBAREA RUNOFF (CFS) = 0.71
TOTAL AREA (ACRES) = 1.3 TOTAL RUNOFF (CFS) = 7.43
TC (MIN.) = 2.31
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FLOW PROCESS FROM NODE 225.00 TO NODE 226.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 7.20 DOWNSTREAM(FEET) = 6.20
FLOW LENGTH (FEET) = 158.70 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.21

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 7.43

PIPE TRAVEL TIME (MIN.) = 0.51 Tc (MIN.) = 2.82

LONGEST FLOWPATH FROM NODE 221.00 TO NODE 226.00 = 315.30 FEET.
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FLOW PROCESS FROM NODE 227.00 TO NODE 226.00 IS CODE = 81




100 YEAR RAINFALL INTENSITY (INCH/HOUR) 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"

AREA-AVERAGE RUNOFF COEFFICIENT = 0.8447

SUBAREA AREA (ACRES) = 0.55 SUBAREA RUNOFF (CFS) = 3.39
TOTAL AREA (ACRES) = 1.9 TOTAL RUNOFF (CFS) = 10.82
TC (MIN.) = 2.82
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FLOW PROCESS FROM NODE 226.00 TO NODE 226.00 Is CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
VEGETATED SLOPES (FLAT) RUNOFF COEFFICIENT = .4500

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8065

SUBAREA AREA (ACRES) = 0.20 SUBAREA RUNOFF (CFS) = 0.62
TOTAL AREA (ACRES) = 2.1 TOTAL RUNOFF (CFS) = 11.44
TC (MIN.) = 2.82
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FLOW PROCESS FROM NODE 226.00 TO NODE 220.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 6.20 DOWNSTREAM(FEET) = 1.80
FLOW LENGTH (FEET) = 181.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 9.82

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 11.44

PIPE TRAVEL TIME (MIN.) = 0.31 Tc (MIN.) = 3.12

LONGEST FLOWPATH FROM NODE 221.00 TO NODE 220.00 = 496.30 FEET.
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FLOW PROCESS FROM NODE 228.00 TO NODE 220.00 Is CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"

AREA-AVERAGE RUNOFF COEFFICIENT = 0.8200



SUBAREA AREA (ACRES) = 0.35 SUBAREA RUNOFF (CFS) = 2.16
TOTAL AREA (ACRES) = 2.4 TOTAL RUNOFF (CFS) = 13.59
TC (MIN.) = 3.12
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FLOW PROCESS FROM NODE 229.00 TO NODE 220.00 Is CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
VEGETATED SLOPES (FLAT) RUNOFF COEFFICIENT = .4500

SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8026

SUBAREA AREA (ACRES) = 0.12 SUBAREA RUNOFF (CFS) = 0.37
TOTAL AREA (ACRES) = 2.5 TOTAL RUNOFF (CFS) = 13.96
TC (MIN.) = 3.12
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FLOW PROCESS FROM NODE 226.00 TO NODE 220.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<Z
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<Z

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 3.12

RAINFALL INTENSITY (INCH/HR) = 6.85

TOTAL STREAM AREA (ACRES) = 2.54

PEAK FLOW RATE (CFS) AT CONFLUENCE = 13.96

** CONFLUENCE DATA *¥*

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 49.55 6.21 5.956 9.25
2 13.96 3.12 6.850 2.54

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 57.04 3.12 6.850
2 61.69 6.21 5.956

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 61.69 Tc (MIN.) = 6.21

TOTAL AREA (ACRES) = 11.8

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 220.00 = 1488.40 FEET.
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FLOW PROCESS FROM NODE 220.00 TO NODE 230.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1.80 DOWNSTREAM(FEET) = 1.00
FLOW LENGTH (FEET) = 59.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 24.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 11.94

ESTIMATED PIPE DIAMETER (INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 61.69

PIPE TRAVEL TIME (MIN.) = 0.08 Tc (MIN.) = 6.29

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 230.00 = 1547.40 FEET.
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FLOW PROCESS FROM NODE 220.00 TO NODE 230.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 6.29

RAINFALL INTENSITY (INCH/HR) = 5.91

TOTAL STREAM AREA (ACRES) = 11.79

PEAK FLOW RATE (CFS) AT CONFLUENCE = 61.69
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FLOW PROCESS FROM NODE 231.00 TO NODE 232.00 IS CODE = 21

PAVED SURFACE RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D"
INITIAL SUBAREA FLOW-LENGTH (FEET) = 50.00
UPSTREAM ELEVATION (FEET) = 15.40
DOWNSTREAM ELEVATION (FEET) = 15.00
ELEVATION DIFFERENCE (FEET) = 0.40
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.742
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
SUBAREA RUNOFF (CFS) = 0.55
TOTAL AREA (ACRES) = 0.09 TOTAL RUNOFF (CFS) = 0.55
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FLOW PROCESS FROM NODE 232.00 TO NODE 233.00 IS CODE = 51



>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 15.00 DOWNSTREAM(FEET) = 11.10
CHANNEL LENGTH THRU SUBAREA (FEET) = 299.50 CHANNEL SLOPE = 0.0130
CHANNEL BASE (FEET) = 3.00 "zZ" FACTOR = 50.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 1.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.727
PAVED SURFACE RUNOFF COEFFICIENT = .9000
SOIL CLASSIFICATION IS "D"
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.46
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.08
AVERAGE FLOW DEPTH(FEET) = 0.13 TRAVEL TIME (MIN.) = 2.40
Tc (MIN.) = 5.14
SUBAREA AREA (ACRES) = 0.64 SUBAREA RUNOFF (CFS) = 3.87
AREA-AVERAGE RUNOFF COEFFICIENT = 0.900
TOTAL AREA (ACRES) = 0.7 PEAK FLOW RATE (CFS) = 4.42

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.16 FLOW VELOCITY (FEET/SEC.) = 2.38
LONGEST FLOWPATH FROM NODE 231.00 TO NODE 233.00 = 349.50 FEET.
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FLOW PROCESS FROM NODE 233.00 TO NODE 234.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.727
COMMERCIAL AREA RUNOFF COEFFICIENT = .8500
SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8940

SUBAREA AREA (ACRES) = 0.10 SUBAREA RUNOFF (CFS) = 0.57
TOTAL AREA (ACRES) = 0.8 TOTAL RUNOFF (CFS) = 4.99
TC (MIN.) = 5.14
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FLOW PROCESS FROM NODE 234.00 TO NODE 235.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<L

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.727
COMMERCIAL AREA RUNOFF COEFFICIENT = .8500
SOIL CLASSIFICATION IS "D"
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8757
SUBAREA AREA (ACRES) = 0.59 SUBAREA RUNOFF (CFS) = 3.37
TOTAL AREA (ACRES) = 1.4 TOTAL RUNOFF (CFS) = 8.36
TC (MIN.) = 5.14
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FLOW PROCESS FROM NODE 235.00 TO NODE 230.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<Z
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<Z

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 5.14

RAINFALL INTENSITY (INCH/HR) = 6.73

TOTAL STREAM AREA (ACRES) = 1.42

PEAK FLOW RATE (CFS) AT CONFLUENCE = 8.36

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 61.69 6.29 5.905 11.79
2 8.36 5.14 6.727 1.42

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 62.52 5.14 6.727
2 69.03 6.29 5.905

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 69.03 Tc (MIN.) = 6.29
TOTAL AREA (ACRES) = 13.2
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 230.00 = 1547.40 FEET.

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 13.2 TC(MIN.) = 6.29
PEAK FLOW RATE (CFS) = 69.03

END OF RATIONAL METHOD ANALYSIS



APPENDIX 4

Hydraulic Calculations

To be completed during Final Engineering
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buildings and structures, and an on-grade asphalt concrete and Portland Cement concrete parking lots
along with other associated improvements. Additionally, a San Diego Gas & Electric substation is
located on the northeast corner of the property. Existing grades are relatively flat with elevations of
approximately 8 to 12 feet Mean Sea Level (MSL) on the west and east, respectively.

Based on discussions with you, we understand the proposed development will consist of demolition of
the existing warehouse building and ancillary structures and construction of new concrete-tilt-up style
warehouse buildings and a hotel building along with other associated improvements. We do not expect

the site will require storm water management devices. No other information is known at this time.

3. GEOLOGIC SETTING

Regionally, the site is located in the Peninsular Ranges geomorphic province. The province is bounded
by the Transverse Ranges to the north, the San Jacinto Fault Zone on the east, the Pacific Ocean
coastline on the west, and the Baja California on the south. The province is characterized by elongated
northwest-trending mountain ridges separated by straight-sided sediment-filled valleys. The northwest
trend is further reflected in the direction of the dominant geologic structural features of the province that
are northwest to west-northwest trending folds and faults, such as the nearby Rose Canyon fault zone.

Locally, the site is within the coastal plain of San Diego County. The coastal plain is underlain by a
thick sequence of relatively undisturbed and non-conformable sedimentary bedrock units that thicken to
the west and range in age from Upper Cretaceous age through the Pleistocene age which have been
deposited on Cretaceous to Jurassic age igneous and volcanic bedrock. Geomorphically, the coastal plain
is characterized by a series of 21, stair-stepped marine terraces (younger to the west) that have been
dissected by west flowing rivers. The coastal plain is a relatively stable block that is dissected by
relatively few faults consisting of the potentially active La Nacion Fault Zone and the active Rose
Canyon Fault Zone.

The site is located on the western portion of the coastal plain. Artificial fill, young alluvial flood-plain
deposits (Bay Deposits), and marine sedimentary units consisting of Pleistocene-age Old Paralic
Deposits (formerly known as the Bay Point Formation) make up the geologic sequence at the site. The
Old Paralic Deposits are shallow marine deposits generally consisting of sand and silty sand units
interfingered with layers of silt and clay. Based on published geologic information, we expect this unit to
be in excess of 150 to 160 feet deep and extend below the current sea level. The mapped geologic
conditions at the site is presented on the Regional Geologic Map.
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4.2 Bay Deposits (Qb)

The Bay Deposits (bay mud) exist below the undocumented fill or at-grade to a maximum depth of
approximately 15 to 20 feet on the western portion of the site and 20 to 30 feet on the eastern portion
of the site. The bay deposits generally consist of very loose to medium dense, silty and clayey sand
and soft, wet to saturated, sandy silt and clay. Sandy portions of the Bay Deposits are potentially
liquefiable when subjected to strong ground motion. Additionally, the soft muds within the Bay
Deposits are subject to consolidation settlement. The amount of settlement that could occur is a
function of how thick the layer is, how compressible the layer is and the magnitude of the new vertical
load (weight of new fill or future building loads). We consider these materials unsuitable for the
support of structures or structural fill in their present condition.

4.3 Old Paralic Deposits (Qop)

The Quaternary-age Old Paralic Deposits (formally called the Bay Point Formation) exist below the
undocumented fill and/or Bay Deposits across the site. The Old Paralic Deposits consist of medium
dense to very dense sand layers interbedded with stiff clay and silt layers. The Old Paralic Deposits are
considered suitable for the support of the proposed structures. However, we do not expect the Old
Paralic Deposits will be encountered during the construction of the planned improvements.

4.4 San Diego Formation (Tsd)

Based on published geologic information, we expect the San Diego Formation underlies the Old
Paralic Deposits. Based on our experience in the area, the top of the San Diego Formation is at about
150 to 160 feet deep (an elevation of -140 to -150 MSL). The San Diego Formation consists of dense
to very dense silty, to clayey sandstone and siltstone. We do not expect to encounter the San Diego
Formation during the construction of the planned improvements.

5. GROUNDWATER

We previously encountered groundwater at depths ranging from about 8 to 20 feet below the existing
ground surface (approximate elevation of 1 to 7 feet above MSL). In addition, we encountered
groundwater during our current study within the CPTs at depths ranging from approximately 5 to 8
feet below the existing ground surface (approximate elevation of 2 to 5 feet above MSL). Several
groundwater monitoring wells have been installed on and adjacent to the property. Based on review of
our existing information in the vicinity of the site, the groundwater depths range from about 3 to 11
feet below grade. The water elevations fluctuate due to tidal influences. The groundwater should be
considered brackish due to the close proximity to the San Diego Bay and Pacific Ocean. Groundwater
will be a factor in development especially in liquefaction remediation, deep foundation design and
construction, grading operations and utility installation. A groundwater elevation of 6 feet above MSL
should be incorporated into the design and construction operations. In addition, the soil about 2 to
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Sand boils occur where liquefiable soil is extruded upward through the soil deposit to the ground
surface. Providing an increase in overburden pressure and a compacted fill mat can mitigate
surface manifestation. Research presented by Ishihara (1985) indicates that the presence of a non-
liquefiable surface layer typically results in the effects of at-depth liquefaction from reaching the
surface. Modifications to Ishihara’s chart have been made to include higher ground accelerations
(Ishihara’s 1985 chart was based on a 0.25g ground acceleration) by Youd and Garris (1995).
Based on Youd’s modified curves and the thickness of the non-liquefiable soil layer (layer above
the assumed groundwater table), the potential for surface manifestation is possible unless ground

improvements are performed.

Lateral spreading occurs when liquefiable soil is in the immediate vicinity of a free face such as a
slope. Factors controlling lateral displacement include earthquake magnitude, distance from the
earthquake epicenter, thickness of liquefiable soil layer, grain size characteristics, fines content of
the soil and SPT blow counts. Bartlett and Youd (1995) have concluded that lateral spreading is
restricted to sediments with corrected SPT blow counts of 15 or less for earthquake magnitudes
less than or equal to 8.0. The potential of lateral spreading in the liquefiable soil below the
groundwater table is not considered an adverse impact to the proposed development due to
relatively flat topography of the site and distance to the San Diego Bay from the site.

The mitigation of potential hazards due to liquefaction can be accomplished by the densification
or removal of the potentially liquefiable soil or the use of foundation systems that still provide
acceptable structural support should liquefaction occur. Soil densification can be accomplished by
compaction grouting, vibrocompaction, soil mixing, and deep dynamic compaction (among
others). We understand the use of vibrocompaction or stone columns may be unacceptable due to
the creation of potential vertical pathways for contamination and potential distress to existing
structures. Soil densification is generally used to increase the density and provide liquefaction
mitigation of sensitive soil to relatively shallow depths over large areas. Deep foundation systems
may be used to transmit structural loads to bearing depths below the liquefiable zones and may
consist of driven piles or drilled piles. Deep foundations are designed to mitigate damage to the
structures supported on the piles; however, they do not generally reduce the potential for damage
to underground utilities and peripheral site improvements. The effects of differential settlement
between ridged structures and attached settlement-sensitive surface improvements can be

mitigated by designing the utilities to accommodate differential movement at the connections.

6.4 Storm Surge, Tsunamis, and Seiches

Storm surges are large ocean waves that sweep across coastal areas when storms make landfall.
Storm surges can cause inundation, severe erosion and backwater flooding along the water front.
The site is located approximately 800 feet from San Diego Bay, is at an elevation of about 10 feet
or greater above Mean Sea Level (MSL) and is protected from ocean waves by the Silver Strand
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6.5 Hazardous Subsurface Materials

We understand contaminated soil and groundwater have been encountered at locations in the
vicinity of the property associated with past and current uses as an industrial facility (AECOM,
2017). Where proposed remedial grading, installation of utilities or other improvements extend
into areas identified as containing contaminated soil and/or contaminated groundwater, special
provisions may be required for the health and safety of workers and to limit movement of the
contamination in accordance with the project environmental consultant. Construction techniques
to limit movement of contaminates may be required. Additionally, we understand the use of
certain ground improvement techniques (i.e. stone columns or wick drains, modifying the use of
pipe bedding and certain types of deep foundations) may be restricted due to the existing
contaminated soil.
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7.1.1

7.1.3

7. CONCLUSIONS AND RECOMMENDATIONS
General

From a geotechnical engineering standpoint, we opine the subject site is suitable for
proposed improvements provided the recommendations presented herein are implemented in

design and construction of the project.

The site may be subject to geologic hazards, including moderate to strong seismic shaking,
liquefaction, seismically induced settlement and consolidation settlement. We included
recommendations for the mitigation of these geologic hazards herein. From a geotechnical
engineering standpoint, we opine soil or geologic conditions do not exist at the subject site
that is considered adverse to proposed improvements at the site, assuming they are designed
to accommodate the potential geologic hazards at the site or be mitigated during the
construction operations.

Based on a review of the referenced documents and our experience in the area, we expect
the site is underlain by undocumented fill and Bay Deposits overlying Old Paralic Deposits
and San Diego Formation. The existing formational units are considered suitable for support
of structural loads from the proposed development. However, remedial grading and possible
ground modification of the surficial materials situated may need to be performed.

We encountered groundwater at a depth of approximately 5 to 8 feet below the existing
ground surface (approximate elevation of 2 to 5 feet above MSL). Groundwater will likely
have a significant influence on construction of deep utilities (if constructed), and during
remedial grading. Dewatering will likely be required for excavations below the fluctuating
groundwater elevation. The project should be designed with a groundwater elevation of 6
feet MSL.

We expect that grading of the site will consist of removal of the upper portions of the
surficial materials (undocumented fill and/or Old Paralic Deposits) within areas that are to
receive new fill or structures supported on shallow foundations. These removals will likely
be limited to within 2 to 3 feet above groundwater elevations due to saturated soil
conditions. Removals within the proposed pavement areas can likely be limited to the upper
1 to 2 feet of existing soil.

Proposed structures may be supported on a shallow foundation system bearing in compacted
fill, assuming that the estimated seismic and static load settlements can be accommodated
by the structure. Alternatively, we expect the settlement-sensitive structures would be
supported by a deep foundation system or by a shallow foundation system over ground that
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7.2

7.2.1

7.2.2

7.2.3

has been modified to mitigate the liquefaction potential (i.e. ground improvements). We
should be contacted to provide foundation recommendations when the proposed structures
are planned.

Adequate drainage provisions are imperative to the performance of the development. Site
drainage should be maintained to direct surface runoff into controlled drainage devices.
Positive site drainage should be maintained away from structures and pavements and tops of
slopes and directed to storm drain facilities.

Excavation and Soil Characteristics

Excavation of the fill, Bay Deposits and Old Paralic Deposits should generally be possible with
moderate to heavy effort using conventional, heavy-duty equipment during grading and
trenching operations.

Based on the soil encountered during previous investigations for the site, we expect the soil
is considered to be “non-expansive” and “expansive” (expansion index [EI] of 20 or less and
greater than 20, respectively) as defined by 2019 California Building Code (CBC) Section
1803.5.3. Table 7.2.1 presents soil classifications based on the expansion index. We expect
a majority of the soil encountered possess a “very low” to “low” expansion potential (EI of
50 or less).

TABLE 7.2.1
EXPANSION CLASSIFICATION BASED ON EXPANSION INDEX

Expansion Index (EI) ASTM D 4829 2019 CBC
P Expansion Classification Expansion Classification
0-20 Very Low Non-Expansive
21-50 Low
51-90 Medium
- Expansive
91 -130 High
Greater Than 130 Very High

Previously reported laboratory water-soluble sulfate content test results indicate the on-site
materials possess “S0” to “S2” sulfate exposure to concrete structures as defined by 2019
CBC Section 1904 and ACI 318-14 Chapter 19. Table 7.2.2 presents a summary of concrete
requirements set forth by 2019 CBC Section 1904 and ACI 318. The presence of water-
soluble sulfates is not a visually discernible characteristic; therefore, other soil samples from
the site could yield different concentrations. Additionally, over time landscaping activities
(i.e., addition of fertilizers and other soil nutrients) may affect the concentration.
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7.2.4

7.3

7.3.1

7.3.2

7.3.3

7.3.4

TABLE 7.2.2
REQUIREMENTS FOR CONCRETE EXPOSED TO
SULFATE-CONTAINING SOLUTIONS

Water-Soluble Cement Maximum Y T —
Exposure Class Sullfate (B0 Type (ASTM C MEEeL . Compressive
ercent 150) Cement Ratio S ()
by Weight . by Weight! g ip
SO S04<0.10 No Type Restriction n/a 2,500
S1 0.10<S04<0.20 11 0.50 4,000
S2 0.20<S04<2.00 v 0.45 4,500
Option 1 V+Pozzolan or Slag 0.45 4,500
S3 - S0>2.00
Option 2 \% 0.40 5,000

! Maximum water to cement ratio limits do not apply to lightweight concrete

Geocon Incorporated does not practice in the field of corrosion engineering. Therefore,
further evaluation by a corrosion engineer may be performed if improvements susceptible to

corrosion are planned.

Grading

Grading should be performed in accordance with the recommendations provided in this
report, the Recommended Grading Specifications contained in Appendix D and the local
grading ordinance. Where the recommendations of this section conflict with Appendix D,
the recommendations of this section take precedence. Geocon Incorporated should observe
the grading operations on a full-time basis and provide testing during the fill placement.

Prior to commencing grading, a preconstruction conference should be held at the site with
the regulatory agency inspector, developer, grading and underground contractors, civil
engineer, and geotechnical engineer in attendance. Special soil handling and/or the grading
plans can be discussed at that time.

Grading of the site should commence with the demolition of existing structures, removal of
existing improvements, vegetation, and deleterious debris. The depth of vegetation removal
should be such that material exposed in cut areas or soil to be used as fill is relatively free of
organic matter. Material generated during stripping and site demolition should be exported
from the site. Asphalt and concrete should not be mixed with the fill soil unless approved by

the Geotechnical Engineer.

We expect the future buildings and ancillary structures may be supported on a shallow
foundation system bearing in compacted fill, assuming that the estimated seismic and static
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7.3.5

7.3.6

7.3.6

7.3.7

load settlements can be accommodated by the structures. Alternatively, we expect that other
settlement-sensitive structures would be supported by a deep foundation system or by a
shallow foundation system over ground that has been modified to mitigate the liquefaction
potential (i.e. ground improvements).

For structures situated on a shallow foundation system, the upper 5 feet of materials or 2
feet below proposed foundations (whichever results in a deeper removal) should be removed
and replaced with properly compacted fill. However, the removals should be limited to a
depth of approximately 2 to 3 feet above groundwater. The removals should extend at least
10 feet outside of the proposed foundation zones.

The removal excavations can be limited to the upper 2 feet of the surficial soils prior to
additional fill placement in areas where the planned structures will be supported by deep
foundations. Alternatively, the removals can also be limited to the upper 3 feet subsequent

to performing ground modification techniques, as necessary and where appropriate

In areas of proposed improvements outside of the building areas, the upper 1 to 2 feet of
existing soil should be processed, moisture conditioned as necessary and recompacted.
Deeper removals may be required in areas where loose or saturated materials are
encountered. The removals should extend at least 2 feet outside of the improvement area,
where possible. Table 7.3.1 provides a summary of the grading recommendations.

TABLE 7.3.1
SUMMARY OF GRADING RECOMMENDATIONS

Area Removal Requirements

Removal of Upper 5 Feet of Existing
Materials or 2 Feet Below Footings (Limited to 2
to 3 feet Above Groundwater)

Supported by Shallow Foundation System
(without Ground Improvements)

Structures Supported by Deep Foundations Removal of Upper 2 Feet of Existing Materials
Structures Supported by Shallow Foundation Removal of upper 3 Feet of Materials After
System (with Ground Improvements) Ground Improvements Performed
Site Development Process Upper 1 to 2 Feet of Existing Materials
Grading Limits 10 Feet Outside of Buildings/2 Feet Outside of
g Improvement Areas, Where Possible
Exposed Bottoms of Remedial Grading Scarify Upper 12 Inches

Prior to fill soil being placed, the existing ground surface should be scarified, moisture
conditioned as necessary, and compacted to a depth of at least 12 inches. Deeper removals
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7.3.9

7.3.10

7.3.11

may be required if saturated or loose fill soil is encountered. A representative of Geocon
should be on-site during removals to evaluate the limits of the remedial grading.

Some areas of overly wet and saturated soil could be encountered due to the existing
landscape and pavement areas. The saturated soil would require additional effort prior to
placement of compacted fill or additional improvements. Stabilization of the soil would
include scarifying and air-drying, removing and replacement with drier soil, use of
stabilization fabric (e.g. Tensar TX7 or other approved fabric), or chemical treating (i.e.

cement or lime treatment).

The contractor should be careful during the remedial grading operations to avoid a
“pumping” condition at the base of the removals. Where recompaction of the excavated
bottom will result in a “pumping” condition, the bottom of the excavation should be tracked
with low ground pressure earthmoving equipment prior to placing fill. If needed to improve
the stability of the excavation bottoms, reinforcing fabric or 2- to 3-inch crushed rock can be
placed prior to placement of compacted fill.

The site should then be brought to final subgrade elevations with fill compacted in layers. In
general, soil native to the site is suitable for use from a geotechnical engineering standpoint
as fill if relatively free from vegetation, debris and other deleterious material. Layers of fill
should be about 6 to § inches in loose thickness and no thicker than will allow for adequate
bonding and compaction. Fill, including backfill and scarified ground surfaces, should be
compacted to a dry density of at least 90 percent of the laboratory maximum dry density
near to slightly above optimum moisture content in accordance with ASTM Test Procedure
D 1557. Fill materials placed below optimum moisture content may require additional
moisture conditioning prior to placing additional fill. The upper 12 inches of subgrade soil
underlying pavement should be compacted to a dry density of at least 95 percent of the
laboratory maximum dry density near to slightly above optimum moisture content shortly
before paving operations.

Import fill (if necessary) should consist of the characteristics presented in Table 7.3.2.
Geocon Incorporated should be notified of the import soil source and should perform
laboratory testing of import soil prior to its arrival at the site to determine its suitability as

fill material.

Geocon Project No. G2560-52-01 -16 - December 17, 2021



74

7.4.1

7.4.1

TABLE 7.3.2
SUMMARY OF IMPORT FILL RECOMMENDATIONS

Soil Characteristic Values

Expansion Potential “Very Low” to “Medium” (Expansion Index of 90 or less)

Maximum Dimension Less Than 3 Inches

Particle Size

Generally Free of Debris

Settlement Considerations

As previously discussed, the site is underlain by undocumented fill and Bay Deposits that extend
below the groundwater table which may be subjected to settlement from consolidation and
seismically induced liquefaction. We expect that heavily loaded structures would be supported
on deep foundation system or by a shallow foundation system over ground that has been
modified to mitigate the liquefaction potential (i.e. ground improvements). It is generally not
practical to mitigate liquefaction induced settlements for improvements such as parking lots,

roadways, utilities or other improvements not directly related to life safety.

The soft clays within the Bay Deposits at the site are potentially subject to consolidation
settlement (densification by the removal of water within the soil) under loads imposed by
placement of fill. The amount of settlement that could occur is a function of how thick the
layer is, how compressible the layer is and the magnitude of the new vertical load (weight of
new fill).We understand that site grades will likely be raised about 5 feet to accommodate
future sea level rise concerns, and have provided estimated settlement based on that
assumption. We should provide updated consolidation settlement estimates once structural

plans and site grading plans are available.

Table 7.7 provides a summary of the estimated static and seismic settlements for the project.
We should provide updated estimates once building locations and loads are designed.

TABLE 7.7
SUMMARY OF ESTIMATED SETTLEMENT DUE TO STATIC AND SEISMIC LOADING

Assumed Static

Estimated Total Estimated Consolidation Settlement Due fo
Foundation Type  Seismic Settlement @ Settlement due to New Fill L
(inches) (inches) New Foundation
Loads (inches)
Shallow
Foundations . 1
(without Ground 17 ) 1
Improvements)

* Assuming site grades are raised 5 feet.
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7.5

7.5.1

7.5.2

7.5.3

7.5.4

7.5.5

7.5.6

Mitigation of Liquefaction

Based on our analysis discussed herein, we estimate a potential of up to 1% inches of total
liquefaction settlement during PGAwm ground motion. Mitigation of liquefiable soil may be
necessary for settlement-sensitive structures. Several alternatives are generally available for

mitigation including deep foundations, ground improvements and structural mitigation.

Ground improvement techniques mitigate liquefaction by densifying existing soil through the
use of stone columns, deep dynamic compaction, compaction grouting, soil mixing or other
densification method. We do not recommend that deep dynamic compaction be used for
densification due to the proximity of adjacent facilities and biologically sensitive areas, and the
limited influence depth of the method in fine grained materials. In addition, compaction grouting

may not be economical due to the expected depth and the area of the required improvements.

Ground improvement using stone columns may be used from a geotechnical engineering
standpoint that consist of densifying existing soils with a vibrating probe and placing
crushed rock. However, the amount of fine-grained material may limit the effectiveness of
the stone columns. The pattern and depth of ground improvements may vary depending on
the purposes of mitigation and stratigraphic conditions but the depths of improvement would
be approximately 30 feet with spacing of approximately 8 to 10 feet and a diameter of 30
inches. The specialty contractor should determine the final spacing and diameter to obtain
the necessary densification as outlined below. Following stone column construction, CPTs
should be performed to check if the soil mitigation is successful. The post-production CPTs
should show a maximum of 1 inch of total settlements using generally accepted calculation
parameters, unless noted otherwise by the structural engineer.

Soil/cement mixing is a soil improvement technique of mechanically blending a
cementitious binder into existing unsuitable soils to create load bearing columns. As the soil
mixing tool is advanced into the ground, cement-based slurry is pumped through the hollow
stem of the shaft and injected into the soil through jets located on the backside of the leading
rotating mixing blades. The mixing blades on the tool mix the soil with the slurry. Injection
and mixing will continue to design depth. When design depth is reached, the mixing tool is
withdrawn, leaving behind stabilized soil mix columns. Soil mix piles are typically designed
and installed by a specialty geotechnical contractor.

Following soil modification construction, the upper 3 feet of the upper soils will be

disturbed and should be removed and recompacted as discussed herein.

The liquefaction stone column mitigation should extend at least 15 feet laterally outside the
edge of planned building structures, where practical. Mitigation within non-structure areas
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7.6.1

7.7

7.7.1

will be limited to that improvement obtained by nearby remediation within structure areas.
We can provide additional recommendations for the ground improvement techniques when
the improvement has been selected.

Mitigation of Fill-Load Related Settlement

We expect that site grades will be raised and that additional settlement due to fill-load
related consolidation would occur. The actual magnitude of fill-load related settlement
should be evaluated once grading plans are available. Areas for proposed buildings,
roadways and other settlement sensitive improvements will be subject to consolidation
settlement where site grades are being raised. We expect the consolidation settlement due to
the placement of new fill to take 2 to 8 months. This time could be reduced through the use
of surcharge fill loading or the installation of wick drains, if possible. The use of surcharge
fill may be advantageous for the proposed buildings supported on shallow foundations,
while surcharging the portions of the site planned for non-structural improvements may not
be necessary. Surcharge fill is additional fill material placed on above finish grade (in
building pad areas) to decrease the settlement time for consolidation prior to construction of
improvements. The use of surcharge fill requires double handling of the surcharge soil and
is generally 5 to 10 feet thick plus the thickness of the proposed fill extending slightly
outside the building footprint. Surcharging does not generally provide mitigation of
liquefaction potential but does reduce the potential for surface manifestation. We should
provide additional recommendations regarding the surcharging and the potential need for
settlement monitoring once grading plans are available.

Seismic Design Criteria

Table 7.4.1 summarizes site-specific design criteria obtained from the 2019 California
Building Code (CBC; Based on the 2018 International Building Code [IBC] and ASCE 7-
16), Chapter 16 Structural Design, Section 1613 Earthquake Loads. We used the computer
program U.S. Seismic Design Maps, provided by the Structural Engineers Association
(SEA) to calculate the seismic design parameters. The short spectral response uses a period
of 0.2 second. We evaluated the Site Class based on the discussion in Section 1613.2.2 of
the 2019 CBC and Table 20.3-1 of ASCE 7-16. However, we expect the proposed buildings
will possess a period of less than 0.5 second; therefore, the building improvements can be
designed based on the soil conditions (ASCE 7-16, Section 20.3.1). The values presented
herein are for the risk-targeted maximum considered earthquake (MCEg). Sites designated
as Site Class D, E and F may require additional analyses if requested by the project
structural engineer and client.
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TABLE 7.4.1
2019 CBC SEISMIC DESIGN PARAMETERS

Parameter Value 2019 CBC Reference
Site Class E Section 1613.2.2
MCERr Ground Motion Spectral Response .
Acceleration — Class B (short), Sg 1.234g Figure 1613.2.1(1)
MCERr Ground Motion Spectral Response .
Acceleration — Class B (1 sec), S; 0.411g Figure 1613.2.1(2)
Site Coefficient, Fa 1.200 Table 1613.2.3(1)
Site Coefficient, Fv 2.377* Table 1613.2.3(2)

Site Class Modified MCER Spectral Response

Acceleration (short), Sws 1.481g Section 1613.2.3 (Eqn 16-36)

Site Class Modified MCERr Spectral Response

Acceleration — (1 sec), S 0.978g* Section 1613.2.3 (Eqn 16-37)

5% Damped Design

Spectral Response Acceleration (short), Sps 0.987g Section 1613.2.4 (Eqn 16-38)

5% Damped Design

sk 1 -
Spectral Response Acceleration (1 sec), Spi 0.652g Section 1613.2.4 (Eqn 16-39)

* Using the code-based values presented in this table, in lieu of a performing a ground motion hazard
analysis, requires the exceptions outlined in ASCE 7-16 Section 11.4.8 be followed by the project
structural engineer. Per Section 11.4.8 of ASCE/SEI 7-16, a ground motion hazard analysis should be
performed for projects for Site Class “E” sites with Ss greater than or equal to 1.0g and for Site Class
“D” and “E” sites with S1 greater than 0.2g. Section 11.4.8 also provides exceptions which indicates
that the ground motion hazard analysis may be waived provided the exceptions are followed.

7.7.2 Table 7.4.2 presents the mapped maximum considered geometric mean (MCEg) seismic
design parameters for projects located in Seismic Design Categories of D through F in
accordance with ASCE 7-16.

TABLE 7.4.2
ASCE 7-16 PEAK GROUND ACCELERATION

Parameter Value ASCE 7-16 Reference
Mapped MCEg Peak Ground Acceleration, PGA 0.556g Figure 22-7
Site Coefficient, Fpga 1.144 Table 11.8-1
Site Class Modified MCEg .
Peak Ground Acceleration, PGAy 0.636g Section 11.8.3 (Eqn 11.8-1)
7.17.3 Conformance to the criteria in Tables 7.4.1 and 7.4.2 for seismic design does not constitute

any kind of guarantee or assurance that significant structural damage or ground failure will
not occur in the event of a large earthquake. The primary goal of seismic design is to protect
life, not to avoid all damage, since such design may be economically prohibitive.
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7.8.1

7.8.2

7.8.3

7.9

7.9.1

Site Drainage and Moisture Protection

Adequate site drainage is critical to reduce the potential for differential soil movement,
erosion and subsurface seepage. Under no circumstances should water be allowed to pond
adjacent to footings. The site should be graded and maintained such that surface drainage is
directed away from structures in accordance with 2019 CBC 1804.4 or other applicable
standards. In addition, surface drainage should be directed away from the top of slopes into
swales or other controlled drainage devices. Roof and pavement drainage should be directed

into conduits that carry runoff away from the proposed structure.

Underground utilities should be leak free. Utility and irrigation lines should be checked
periodically for leaks, and detected leaks should be repaired promptly. Detrimental soil
movement could occur if water is allowed to infiltrate the soil for prolonged periods of time.

Landscaping planters adjacent to paved areas are not recommended due to the potential for
surface or irrigation water to infiltrate the pavement's subgrade and base course. We
recommend that area drains to collect excess irrigation water and transmit it to drainage
structures or impervious above-grade planter boxes be used. In addition, where landscaping
is planned adjacent to the pavement, we recommend construction of a cutoff wall along the

edge of the pavement that extends at least 6 inches below the bottom of the base material.

Testing and Observation Services During Construction

Geocon Incorporated should provide geotechnical testing and observation services during
the grading operations, foundation construction, utility installation, retaining wall backfill
and pavement installation. Table 7.13 presents the typical geotechnical observations we

would expect for the proposed improvements.
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TABLE 7.13
EXPECTED GEOTECHNICAL TESTING AND OBSERVATION SERVICES

Construction Phase Observations Expected Time Frame
) . Ground Modification Installation Full Time
Ground Modification - X - -
Confirmation Testing Part Time to Full Time
Base of Removal Part Time During
Grading Removals
Fill Placement and Soil Compaction Full Time
Foundations Foundation Excavation Observations Part Time
Utility Backfill Fill Placement and Soil Compaction Part Time to Full Time
Retaining Wall Backfill Fill Placement and Soil Compaction Part Time to Full Time
Subgrade for Sidewalks, . . .
Curb/Gutter and Pavement Soil Compaction Part Time
Base Placement and Compaction Part Time
Pavement Construction Asphalt Concrete Placement and .
. Full Time
Compaction
7.10 Grading and Foundation Plan Review

7.10.1  Geocon Incorporated should review the project foundation plans prior to final design
submittal to check if additional analysis and/or additional recommendations are required.

Geocon Project No. G2560-52-01 -22- December 17, 2021



LIMITATIONS AND UNIFORMITY OF CONDITIONS

1. The firm that performed the geotechnical investigation for the project should be retained to
provide testing and observation services during construction to provide continuity of
geotechnical interpretation and to check that the recommendations presented for geotechnical
aspects of site development are incorporated during site grading, construction of
improvements, and excavation of foundations. If another geotechnical firm is selected to
perform the testing and observation services during construction operations, that firm should
prepare a letter indicating their intent to assume the responsibilities of project geotechnical
engineer of record. A copy of the letter should be provided to the regulatory agency for their
records. In addition, that firm should provide revised recommendations concerning the
geotechnical aspects of the proposed development, or a written acknowledgement of their
concurrence with the recommendations presented in our report. They should also perform
additional analyses deemed necessary to assume the role of Geotechnical Engineer of Record.

2. The recommendations of this report pertain only to the site investigated and are based upon
the assumption that the soil conditions do not deviate from those disclosed in the
investigation. If any variations or undesirable conditions are encountered during construction,
or if the proposed construction will differ from that anticipated herein, Geocon Incorporated
should be notified so that supplemental recommendations can be given. The evaluation or
identification of the potential presence of hazardous or corrosive materials was not part of the
scope of services provided by Geocon Incorporated.

3. This report is issued with the understanding that it is the responsibility of the owner or his
representative to ensure that the information and recommendations contained herein are
brought to the attention of the architect and engineer for the project and incorporated into the
plans, and the necessary steps are taken to see that the contractor and subcontractors carry out
such recommendations in the field.

4. The findings of this report are valid as of the present date. However, changes in the conditions
of a property can occur with the passage of time, whether they be due to natural processes or
the works of man on this or adjacent properties. In addition, changes in applicable or
appropriate standards may occur, whether they result from legislation or the broadening of
knowledge. Accordingly, the findings of this report may be invalidated wholly or partially by
changes outside our control. Therefore, this report is subject to review and should not be relied
upon after a period of three years.
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APPENDIX A

FIELD INVESTIGATION

We performed our field investigation on February 11, 2021 that consisted of performing 5 CPTs
(CPT-7 through -11). The CPTs extended to a maximum depth of approximately 80 feet, and the
locations of the CPTs are shown on the Geologic Map, Figure 1. The CPT soundings are presented
herein. We located the CPTs in the field using a measuring tape and existing reference points;
therefore, actual locations may deviate slightly.

Kehoe Testing & Engineering performed the CPTs. The soil conditions encountered during the field
investigation were automatically logged in a nearly continuous profile of penetration resistance as each
CPT sounding was being conducted. The recorded tip stress, sleeve stress, and pore pressure of the
soil is used to develop a stratigraphic interpretation of the soil profile.
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PREVIOUS BORING LOGS AND LABORATORY TESTING RESULTS
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APPENDIX C

LIQUEFACTION ANALYSIS

FOR

COLLINS AEROSPACE REDEVELOPMENT SITE — PARCEL B
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APPENDIX D

GENERAL GRADING RECOMMENDATIONS

FOR

COLLINS AEROSPACE REDEVELOPMENT SITE - PARCEL B
NORTHEAST CORNER OF H STREET AND MARINA PARKWAY
CHULA VISTA, CALIFORNIA
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RECOMMENDED GRADING SPECIFICATIONS
1. GENERAL

These Recommended Grading Specifications shall be used in conjunction with the
Geotechnical Report for the project prepared by Geocon. The recommendations contained
in the text of the Geotechnical Report are a part of the earthwork and grading specifications
and shall supersede the provisions contained hereinafter in the case of conflict.

Prior to the commencement of grading, a geotechnical consultant (Consultant) shall be
employed for the purpose of observing earthwork procedures and testing the fills for
substantial conformance with the recommendations of the Geotechnical Report and these
specifications. The Consultant should provide adequate testing and observation services so
that they may assess whether, in their opinion, the work was performed in substantial
conformance with these specifications. It shall be the responsibility of the Contractor to
assist the Consultant and keep them apprised of work schedules and changes so that
personnel may be scheduled accordingly.

It shall be the sole responsibility of the Contractor to provide adequate equipment and
methods to accomplish the work in accordance with applicable grading codes or agency
ordinances, these specifications and the approved grading plans. If, in the opinion of the
Consultant, unsatisfactory conditions such as questionable soil materials, poor moisture
condition, inadequate compaction, and/or adverse weather result in a quality of work not in
conformance with these specifications, the Consultant will be empowered to reject the
work and recommend to the Owner that grading be stopped until the unacceptable
conditions are corrected.

2. DEFINITIONS

Owner shall refer to the owner of the property or the entity on whose behalf the grading
work is being performed and who has contracted with the Contractor to have grading
performed.

Contractor shall refer to the Contractor performing the site grading work.
Civil Engineer or Engineer of Work shall refer to the California licensed Civil Engineer
or consulting firm responsible for preparation of the grading plans, surveying and verifying

as-graded topography.

Consultant shall refer to the soil engineering and engineering geology consulting firm
retained to provide geotechnical services for the project.
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2.5

2.6

2.7

3.1

32

33

Soil Engineer shall refer to a California licensed Civil Engineer retained by the Owner,
who is experienced in the practice of geotechnical engineering. The Soil Engineer shall be
responsible for having qualified representatives on-site to observe and test the Contractor's
work for conformance with these specifications.

Engineering Geologist shall refer to a California licensed Engineering Geologist retained
by the Owner to provide geologic observations and recommendations during the site
grading.

Geotechnical Report shall refer to a soil report (including all addenda) which may include
a geologic reconnaissance or geologic investigation that was prepared specifically for the
development of the project for which these Recommended Grading Specifications are
intended to apply.

3. MATERIALS

Materials for compacted fill shall consist of any soil excavated from the cut areas or
imported to the site that, in the opinion of the Consultant, is suitable for use in construction
of fills. In general, fill materials can be classified as soil fills, soil-rock fills or rock fills, as
defined below.

3.1.1 Soil fills are defined as fills containing no rocks or hard lumps greater than
12 inches in maximum dimension and containing at least 40 percent by weight of

material smaller than ¥ inch in size.

3.1.2  Soil-rock fills are defined as fills containing no rocks or hard lumps larger than
4 feet in maximum dimension and containing a sufficient matrix of soil fill to allow
for proper compaction of soil fill around the rock fragments or hard lumps as
specified in Paragraph 6.2. Oversize rock is defined as material greater than
12 inches.

3.1.3  Rock fills are defined as fills containing no rocks or hard lumps larger than 3 feet
in maximum dimension and containing little or no fines. Fines are defined as
material smaller than % inch in maximum dimension. The quantity of fines shall be
less than approximately 20 percent of the rock fill quantity.

Material of a perishable, spongy, or otherwise unsuitable nature as determined by the
Consultant shall not be used in fills.

Materials used for fill, either imported or on-site, shall not contain hazardous materials as
defined by the California Code of Regulations, Title 22, Division 4, Chapter 30, Articles 9
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3.4

3.5

3.6

4.1

4.2

and 10; 40CFR; and any other applicable local, state or federal laws. The Consultant shall
not be responsible for the identification or analysis of the potential presence of hazardous
materials. However, if observations, odors or soil discoloration cause Consultant to suspect
the presence of hazardous materials, the Consultant may request from the Owner the
termination of grading operations within the affected area. Prior to resuming grading
operations, the Owner shall provide a written report to the Consultant indicating that the
suspected materials are not hazardous as defined by applicable laws and regulations.

The outer 15 feet of soil-rock fill slopes, measured horizontally, should be composed of
properly compacted soil fill materials approved by the Consultant. Rock fill may extend to
the slope face, provided that the slope is not steeper than 2:1 (horizontal:vertical) and a soil
layer no thicker than 12 inches is track-walked onto the face for landscaping purposes. This
procedure may be utilized provided it is acceptable to the governing agency, Owner and
Consultant.

Samples of soil materials to be used for fill should be tested in the laboratory by the
Consultant to determine the maximum density, optimum moisture content, and, where

appropriate, shear strength, expansion, and gradation characteristics of the soil.

During grading, soil or groundwater conditions other than those identified in the
Geotechnical Report may be encountered by the Contractor. The Consultant shall be

notified immediately to evaluate the significance of the unanticipated condition.

4. CLEARING AND PREPARING AREAS TO BE FILLED

Areas to be excavated and filled shall be cleared and grubbed. Clearing shall consist of
complete removal above the ground surface of trees, stumps, brush, vegetation, man-made
structures, and similar debris. Grubbing shall consist of removal of stumps, roots, buried
logs and other unsuitable material and shall be performed in areas to be graded. Roots and
other projections exceeding 1% inches in diameter shall be removed to a depth of 3 feet
below the surface of the ground. Borrow areas shall be grubbed to the extent necessary to
provide suitable fill materials.

Asphalt pavement material removed during clearing operations should be properly
disposed at an approved off-site facility or in an acceptable area of the project evaluated by
Geocon and the property owner. Concrete fragments that are free of reinforcing steel may
be placed in fills, provided they are placed in accordance with Section 6.2 or 6.3 of this
document.
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4.3 After clearing and grubbing of organic matter and other unsuitable material, loose or
porous soils shall be removed to the depth recommended in the Geotechnical Report. The
depth of removal and compaction should be observed and approved by a representative of
the Consultant. The exposed surface shall then be plowed or scarified to a minimum depth
of 6 inches and until the surface is free from uneven features that would tend to prevent
uniform compaction by the equipment to be used.

4.4 Where the slope ratio of the original ground is steeper than 5:1 (horizontal:vertical), or
where recommended by the Consultant, the original ground should be benched in
accordance with the following illustration.

TYPICAL BENCHING DETAIL

Finish Grade Original Ground

Remove All
Unsuitable Material

As Recommended By
Consultant Slope To Be Such That

Sloughing Or Sliding

Does Not Occur Varies

“B”
See Note 1 See Note 2

No Scale

DETAIL NOTES: (1) Key width "B" should be a minimum of 10 feet, or sufficiently wide to permit
complete coverage with the compaction equipment used. The base of the key should
be graded horizontal, or inclined slightly into the natural slope.

(2) The outside of the key should be below the topsoil or unsuitable surficial material
and at least 2 feet into dense formational material. Where hard rock is exposed in the
bottom of the key, the depth and configuration of the key may be modified as
approved by the Consultant.

4.5 After areas to receive fill have been cleared and scarified, the surface should be moisture
conditioned to achieve the proper moisture content, and compacted as recommended in
Section 6 of these specifications.
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6.1

5. COMPACTION EQUIPMENT

Compaction of soil or soil-rock fill shall be accomplished by sheepsfoot or segmented-steel

wheeled rollers, vibratory rollers, multiple-wheel pneumatic-tired rollers, or other types of

acceptable compaction equipment. Equipment shall be of such a design that it will be

capable of compacting the soil or soil-rock fill to the specified relative compaction at the

specified moisture content.

Compaction of rock fills shall be performed in accordance with Section 6.3.

6.

PLACING, SPREADING AND COMPACTION OF FILL MATERIAL

Soil fill, as defined in Paragraph 3.1.1, shall be placed by the Contractor in accordance with

the following recommendations:

6.1.1

Soil fill shall be placed by the Contractor in layers that, when compacted, should
generally not exceed 8 inches. Each layer shall be spread evenly and shall be
thoroughly mixed during spreading to obtain uniformity of material and moisture
in each layer. The entire fill shall be constructed as a unit in nearly level lifts. Rock
materials greater than 12 inches in maximum dimension shall be placed in

accordance with Section 6.2 or 6.3 of these specifications.

In general, the soil fill shall be compacted at a moisture content at or above the
optimum moisture content as determined by ASTM D 1557.

When the moisture content of soi/ fill is below that specified by the Consultant,
water shall be added by the Contractor until the moisture content is in the range

specified.

When the moisture content of the soil fill is above the range specified by the
Consultant or too wet to achieve proper compaction, the soil fill shall be aerated by
the Contractor by blading/mixing, or other satisfactory methods until the moisture

content is within the range specified.

After each layer has been placed, mixed, and spread evenly, it shall be thoroughly
compacted by the Contractor to a relative compaction of at least 90 percent.
Relative compaction is defined as the ratio (expressed in percent) of the in-place
dry density of the compacted fill to the maximum laboratory dry density as
determined in accordance with ASTM D 1557. Compaction shall be continuous
over the entire area, and compaction equipment shall make sufficient passes so that
the specified minimum relative compaction has been achieved throughout the
entire fill.
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6.2

Where practical, soils having an Expansion Index greater than 50 should be placed
at least 3 feet below finish pad grade and should be compacted at a moisture
content generally 2 to 4 percent greater than the optimum moisture content for the
material.

Properly compacted soil fill shall extend to the design surface of fill slopes. To
achieve proper compaction, it is recommended that fill slopes be over-built by at
least 3 feet and then cut to the design grade. This procedure is considered

preferable to track-walking of slopes, as described in the following paragraph.

As an alternative to over-building of slopes, slope faces may be back-rolled with a
heavy-duty loaded sheepsfoot or vibratory roller at maximum 4-foot fill height
intervals. Upon completion, slopes should then be track-walked with a D-8 dozer
or similar equipment, such that a dozer track covers all slope surfaces at least

twice.

Soil-rock fill, as defined in Paragraph 3.1.2, shall be placed by the Contractor in accordance

with the following recommendations:

6.2.1

6.2.2

6.2.3

6.2.4

Rocks larger than 12 inches but less than 4 feet in maximum dimension may be
incorporated into the compacted soi/ fill, but shall be limited to the area measured
15 feet minimum horizontally from the slope face and 5 feet below finish grade or

3 feet below the deepest utility, whichever is deeper.

Rocks or rock fragments up to 4 feet in maximum dimension may either be
individually placed or placed in windrows. Under certain conditions, rocks or rock
fragments up to 10 feet in maximum dimension may be placed using similar
methods. The acceptability of placing rock materials greater than 4 feet in
maximum dimension shall be evaluated during grading as specific cases arise and
shall be approved by the Consultant prior to placement.

For individual placement, sufficient space shall be provided between rocks to allow
for passage of compaction equipment.

For windrow placement, the rocks should be placed in trenches excavated in
properly compacted soil fill. Trenches should be approximately 5 feet wide and
4 feet deep in maximum dimension. The voids around and beneath rocks should be
filled with approved granular soil having a Sand Equivalent of 30 or greater and
should be compacted by flooding. Windrows may also be placed utilizing an
"open-face" method in lieu of the trench procedure, however, this method should
first be approved by the Consultant.
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6.3

6.2.5

6.2.6

Windrows should generally be parallel to each other and may be placed either
parallel to or perpendicular to the face of the slope depending on the site geometry.
The minimum horizontal spacing for windrows shall be 12 feet center-to-center
with a 5-foot stagger or offset from lower courses to next overlying course. The
minimum vertical spacing between windrow courses shall be 2 feet from the top of
a lower windrow to the bottom of the next higher windrow.

Rock placement, fill placement and flooding of approved granular soil in the

windrows should be continuously observed by the Consultant.

Rock fills, as defined in Section 3.1.3, shall be placed by the Contractor in accordance with

the following recommendations:

6.3.1

6.3.2

6.3.3

The base of the rock fill shall be placed on a sloping surface (minimum slope of 2
percent). The surface shall slope toward suitable subdrainage outlet facilities. The
rock fills shall be provided with subdrains during construction so that a hydrostatic
pressure buildup does not develop. The subdrains shall be permanently connected
to controlled drainage facilities to control post-construction infiltration of water.

Rock fills shall be placed in lifts not exceeding 3 feet. Placement shall be by rock
trucks traversing previously placed lifts and dumping at the edge of the currently
placed lift. Spreading of the rock fill shall be by dozer to facilitate seating of the
rock. The rock fill shall be watered heavily during placement. Watering shall
consist of water trucks traversing in front of the current rock lift face and spraying
water continuously during rock placement. Compaction equipment with
compactive energy comparable to or greater than that of a 20-ton steel vibratory
roller or other compaction equipment providing suitable energy to achieve the
required compaction or deflection as recommended in Paragraph 6.3.3 shall be
utilized. The number of passes to be made should be determined as described in
Paragraph 6.3.3. Once a rock fill lift has been covered with soi/ fill, no additional
rock fill lifts will be permitted over the soi! fill.

Plate bearing tests, in accordance with ASTM D 1196, may be performed in both
the compacted soi/ fill and in the rock fill to aid in determining the required
minimum number of passes of the compaction equipment. If performed, a
minimum of three plate bearing tests should be performed in the properly
compacted soi/ fill (minimum relative compaction of 90 percent). Plate bearing
tests shall then be performed on areas of rock fill having two passes, four passes
and six passes of the compaction equipment, respectively. The number of passes
required for the rock fill shall be determined by comparing the results of the plate
bearing tests for the soil fill and the rock fill and by evaluating the deflection
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7.1

6.34

6.3.5

6.3.6

6.3.7

variation with number of passes. The required number of passes of the compaction
equipment will be performed as necessary until the plate bearing deflections are
equal to or less than that determined for the properly compacted soil fill. In no case
will the required number of passes be less than two.

A representative of the Consultant should be present during rock fill operations to
observe that the minimum number of “passes” have been obtained, that water is
being properly applied and that specified procedures are being followed. The actual
number of plate bearing tests will be determined by the Consultant during grading.

Test pits shall be excavated by the Contractor so that the Consultant can state that,
in their opinion, sufficient water is present and that voids between large rocks are
properly filled with smaller rock material. In-place density testing will not be
required in the rock fills.

To reduce the potential for “piping” of fines into the rock fill from overlying soil
fill material, a 2-foot layer of graded filter material shall be placed above the
uppermost lift of rock fill. The need to place graded filter material below the rock
should be determined by the Consultant prior to commencing grading. The
gradation of the graded filter material will be determined at the time the rock fill is
being excavated. Materials typical of the rock fill should be submitted to the
Consultant in a timely manner, to allow design of the graded filter prior to the
commencement of rock fill placement.

Rock fill placement should be continuously observed during placement by the
Consultant.

7. SUBDRAINS

The geologic units on the site may have permeability characteristics and/or fracture

systems that could be susceptible under certain conditions to seepage. The use of canyon

subdrains may be necessary to mitigate the potential for adverse impacts associated with

seepage conditions. Canyon subdrains with lengths in excess of 500 feet or extensions of

existing offsite subdrains should use 8-inch-diameter pipes. Canyon subdrains less than 500

feet in length should use 6-inch-diameter pipes.
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8.1

8.2

83

8.4

8.5

8.6

8. OBSERVATION AND TESTING

The Consultant shall be the Owner’s representative to observe and perform tests during
clearing, grubbing, filling, and compaction operations. In general, no more than 2 feet in
vertical elevation of soil or soil-rock fill should be placed without at least one field density
test being performed within that interval. In addition, a minimum of one field density test
should be performed for every 2,000 cubic yards of soil or soil-rock fill placed and

compacted.

The Consultant should perform a sufficient distribution of field density tests of the
compacted soil or soil-rock fill to provide a basis for expressing an opinion whether the fill
material is compacted as specified. Density tests shall be performed in the compacted
materials below any disturbed surface. When these tests indicate that the density of any
layer of fill or portion thereof is below that specified, the particular layer or areas
represented by the test shall be reworked until the specified density has been achieved.

During placement of rock fill, the Consultant should observe that the minimum number of
passes have been obtained per the criteria discussed in Section 6.3.3. The Consultant
should request the excavation of observation pits and may perform plate bearing tests on
the placed rock fills. The observation pits will be excavated to provide a basis for
expressing an opinion as to whether the rock fill is properly seated and sufficient moisture
has been applied to the material. When observations indicate that a layer of rock fill or any
portion thereof is below that specified, the affected layer or area shall be reworked until the

rock fill has been adequately seated and sufficient moisture applied.

A settlement monitoring program designed by the Consultant may be conducted in areas of
rock fill placement. The specific design of the monitoring program shall be as
recommended in the Conclusions and Recommendations section of the project
Geotechnical Report or in the final report of testing and observation services performed

during grading.

We should observe the placement of subdrains, to check that the drainage devices have

been placed and constructed in substantial conformance with project specifications.

Testing procedures shall conform to the following Standards as appropriate:

8.6.1 Soil and Soil-Rock Fills:

8.6.1.1 Field Density Test, ASTM D 1556, Density of Soil In-Place By the
Sand-Cone Method.
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9.1

9.2

10.1

10.2

8.6.1.2  Field Density Test, Nuclear Method, ASTM D 6938, Density of Soil and
Soil-Aggregate In-Place by Nuclear Methods (Shallow Depth).

8.6.1.3 Laboratory Compaction Test, ASTM D 1557, Moisture-Density
Relations of Soils and Soil-Aggregate Mixtures Using 10-Pound
Hammer and 18-Inch Drop.

8.6.1.4. Expansion Index Test, ASTM D 4829, Expansion Index Test.

9. PROTECTION OF WORK

During construction, the Contractor shall properly grade all excavated surfaces to provide
positive drainage and prevent ponding of water. Drainage of surface water shall be
controlled to avoid damage to adjoining properties or to finished work on the site. The
Contractor shall take remedial measures to prevent erosion of freshly graded areas until
such time as permanent drainage and erosion control features have been installed. Areas
subjected to erosion or sedimentation shall be properly prepared in accordance with the

Specifications prior to placing additional fill or structures.

After completion of grading as observed and tested by the Consultant, no further
excavation or filling shall be conducted except in conjunction with the services of the
Consultant.

10. CERTIFICATIONS AND FINAL REPORTS

Upon completion of the work, Contractor shall furnish Owner a certification by the Civil
Engineer stating that the lots and/or building pads are graded to within 0.1 foot vertically of
elevations shown on the grading plan and that all tops and toes of slopes are within 0.5 foot
horizontally of the positions shown on the grading plans. After installation of a section of
subdrain, the project Civil Engineer should survey its location and prepare an as-built plan
of the subdrain location. The project Civil Engineer should verify the proper outlet for the

subdrains and the Contractor should ensure that the drain system is free of obstructions.

The Owner is responsible for furnishing a final as-graded soil and geologic report
satisfactory to the appropriate governing or accepting agencies. The as-graded report
should be prepared and signed by a California licensed Civil Engineer experienced in
geotechnical engineering and by a California Certified Engineering Geologist, indicating
that the geotechnical aspects of the grading were performed in substantial conformance

with the Specifications or approved changes to the Specifications.
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