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October 30", 2024

Kyrenne Chua
Civil Engineer

City of San Marcos, CA
Regarding: COSTCO GAS STATION — Entitlement 1% plan check comments
Dear Miss Chua,

This analysis shows that the FEMA defined base flood elevation (BFE) as shown on the
letter of map revision (LOMR) No. 12-09-1029P, its associated supporting data and
profiles and the associated Flood Insurance Rate Map (FIRM) No. 06073C0793H,
will not be altered by the proposed development. This report also shows that any
change in elevation of flood waters due to the gas station development is insignificant.
The procedure used is summarized in the following paragraphs. Please refer to Figure
1 for a graphic representation of the various important elevations.

The project site contains both a flood plain and a floodway. The southerly edge of the
100-year flood plain as shown on the FIRM map, extends beyond the southerly
portion of the property, and includes the existing warehouse building. The most
northerly side of the site, where the proposed gas station is located, is outside the
100-year flood plain. The floodway is confined to the north side of the existing
business center and is south of the proposed gas station location, being contained
within the parking lot. The floodway flows from east to west across the site.

All referenced elevations on both the FEMA documents and the grading plans
reviewed by the city use the NAVD 88 datum.

Per the FIRM map, the BFE across the site varies from approximately 545.5 at the east
edge of the property to 545 at the west edge of the existing business center at Section
“C”. (Note that this is slightly less precise than the elevations obtained using the flood
profile in Figure 1). This is profiled on the Flood Profile for the Northern Split from the
LOMR and is attached as Figure 1 in this letter. The relevant elevations have been
drawn onto the profile (Fig 1).

It is important to note that the elevation of the flowline of the floodway, as shown on
Figure 1 is approximately 1.4-feet higher than the accurate topographic data obtained
by local survey and used for the plans. Also from figure 1, the depth of the 100-year
flood surface over the FEMA floodway channel invert is 1.4-feet. It can be concluded
that this proposed development cannot affect the mapped BFE in any way.

A more conservative approach is to find the proposed effect on the flow depth of the
flood waters and use the measured topo data. That analysis is below.
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Careful study of Figure 1 and the proposed grading reveals the following:

1.

N W

The proposed parking lot grading does not differ significantly from the existing
conditions. Some areas being slightly higher or lower to control water quality
runoff.

. The only items that could possibly have a detrimental effect on the water surface

elevation is the addition and reconfiguration of the parking lot islands which will
have the effect of displacing some flood water volume.

. The affected swath of flood water is shown on Attachment 3 of this report.
. Referencing the affected area using the proposed grading plan for the gas station

and determining the difference in parking lot island volumes from the existing to
the proposed condition, and then dividing that change in volume over the flood
plain area, determines the change in flood water elevation. Attachment 1shows
the volumes of the parking lot island for both the proposed 6-inch standard curb
height and an alternate 4-inch curb height.  The resulting calculated change in
water surface elevations are: 0.01 ft, using a 6” curb height, and 0.00 ft, using a
4" curb height, as shown in Attachment #1. The calculated results are derived
using the data from the FEMA LOMR study data sited above. None of the source
data justifies or supports calculations to the hundredth of a foot. Calculated
results indicates that any possible change in water surface elevation using either
curb height has no significant effect on the existing flood water level.

. Considering hydrodynamic effects from flow velocity at 6.4 fps and assuming that

the 4-inch curb fully stop localized flow in the planter vicinity (which does not
happen, the water is diverted around the bullnose end), the change in height
across the floodway is 0.02" assuming 100% of the difference in velocity head is
converted to static head. See hydraulic calcs in Attachment 5. Since the parking
lot islands are approximately 5-inches (0.4') lower than the existing parking lot
elevation (to divert low flows for water quality) there will be a net drop in the total
energy line resulting in no increase in base flood height due to hydrodynamic
affects.

Therefore, it can be safely determined that the change in water surface elevation

resulting from the proposed improvement will not have any impact on the Base Flood

Elevation (BFE).

| trust this review is sufficient to allay any concerns about possible changes to the water

surface elevation within the flood zone.

Prepared by:

Ken Zimmerman, PE
Technical Manager

Reviewed by:
Mark Nero, P.E.

Senior Project Manager
Fuscoe Engineering Inc.



Figures and Attachments:
Attachment 1 Volume Calculations
Attachment 2 Existing Conditions
Attachment 3 Proposed Conditions
Attachment 4 National Flood Hazard Layer FIRMette
Figure 1 FEMA Flood Profile, Northern Split
Figure 2 FEMA Floodway Data, Northern Split
Attachment 5 Flood Way Hydraulic Calcs
Attachment 6 Precise Grading Plan



ATTACHMENT 1

Proposed Conditions Existing Conditions
Al 208 AE1 25
AE1 25
A2 280 AE1 25
AE1 25
13 AE1 25
A3 AE1 25
Ad 13 AE1 25
Island areas AE1 25
Island areas (SF) (SF) AE2 3
A5 280
AE2 13
A6 312 AE3 1,945
AE4 1,518
A7 597 AE5 338
AE6 349
A8 4,626 AE7 341
A9 2,178 AE8 322
Total area (SF) 8,437|Total area (SF) 5,038
Curb heights (FT) 003;2 Curb heights (FT) 0.5
P Vol CF) 6" b 4,219
rop Volume (CF) 6 cur ’ Ex Volume (CF) 2,519
Prop Volume (CF) 4" curb 2,784
Volume Diff (CF) 6" curb 1,700
Volume Diff (CF) 4" curb 265
AREA under flood plain (SF) 176,100
Increase of Water Surface (FT) 6" curb 0.01
Increase of Water Surface (FT) 4" curb 0.00

\\fuscoe.corp\IRV\Panzura\Projects\756\070\_Support Files\Reports\Hydrology\BFE Study- Gas Station\Attachments\BFE increase
calcs.xlsx
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National Flood Hazard Layer FIRMette

N SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT
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ALL ELEVATIONS ARE NAVD 88 DATUM
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FIGURE 2
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ATTACHMENT 5

IFLOWRATE IN FLOODWAY
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U]

FLOODWAY X-SECTION AREA WITH
DISPACEMENT BY PARKING LOT ISLANDS.
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GRADING NOTES:

PROGRESS SET

3
5"
7
4
CONSTRUCT 6" CURB & GUTTER PER COSTCO STD. DETAIL 08-17, SEE DETAIL 4 ON SHEET 9, JOINTS PER SPPWC 112-2
6
0"
0"
4

|
- & 54472 FS PA I |
“\@ 245.05 ;7 CONSTRUCT CURB ONLY PER COSTCO STD. DETAIL 08—17, SEE DETAIL 6 ON SHEET 9, JOINTS PER SPPWC 112-2

544.95 TC 05% | 544.66 TC 0.5% L 3 /

544.45 FS == 544.16 FL B nd ‘ CONSTRUCT CURB PER DETAIL 7 ON SHEET 9, JOINTS PER SPPWC 112-2
544.69 TC 4 A8 -8 -8 — — 68— — —6B— — —GB— — —G /
SA4 19 F FS .f 544.64 TC CONSTRUCT 0” TO 6” CURB TRANSITION PER DETAIL 8 ON SHEET 9

- @ 544.14 FL EX. 5 UTILITY ‘

CONSTRUCT TO 6” CURB TRANSITION PER DETAIL 9 ON SHEET 9
CONSTRUCT 24" WIDE CONCRETE CHANNEL PER DETAIL 10 ON SHEET 9

544.95 TC
544.43 FS

EASMENT NO.

2001-404263

COSTCO GAS STATION
PRECISE GRADING PLAN

544.87 TC/

CONSTRUCT 3’ WIDE RIBBON GUTTER PER DETAIL 11 ON SHEET 9
CONSTRUCT 8’ WIDE RIBBON GUTTER PER DETAIL 12 ON SHEET 9
CONSTRUCT 12" WIDE CONCRETE STRIP PER COSTCO STD. DETAIL 08-18, SEE DETAIL 13 ON SHEET 9

ATTACHMENT 6 1. DAMAGE TO EXISTING PROPERTY OUTSIDE OF IMPROVEMENT AREAS ARE TO BE REPAIRED TO THE OWNER'S SATISFACTION AT THE CONTRACTOR'S EXPENSE.
SEE SHEET 6 2. STRIPING AND SIGNING OF THE PARKING LOT PER ARCHITECT'S PLANS.
= o . - | 3. ENSURE THAT ALL PROPOSED PAVEMENT JOINS EXISTING PAVEMENT FLUSH WITH NO EXPOSED VERTICAL FACES OR EDGES. CONCRETE GRADE AND SLOPES
P~ \ @b‘ﬂ 545.7117¢ 545.60 TC . UNDERGROUND 210.42 TG | | | ARE SUBJECT TO ADA INSPECTION.
T 54501 FS 54515 FL & 545.9R FS |
b 21 - \/ FUEL| TANKS " | / I ,
\‘\;/ | 4. CURB RADIUS ARE 3’ AT FACE OF CURB UNLESS NOTED OTHERWISE.
PROPOSED ¢ .
| RETAINED i | / 5. THE REGULATORY FLOODWAY SHOWN PER LOMR NO:12—09—1029P, DATED MARCH 7, 2013.
CURB | | /
|
| | i |
|
‘ . N‘ | M / | PRECISE GRADING NOTES
S | <
UNDERGROJND\E)QSHNG FLOOD — | B / 0. DESCRIPTION
I PLEL TR ZONE AE | / I CONSTRUCT 3" AC OVER 5" CLASS Il BASE PER GEOTECHNICAL RECOMMENDATIONS (PARKING STALL)
(1 o | 545,02 N : / | CONSTRUCT 5" AC OVER 6.5 CLASS Il BASE PER GEOTECHNICAL RECOMMENDATIONS (DRIVE AISLE)
544/94] FS FS \(\",/ € | I CONSTRUCT 7” PCC PAVEMENT OVER 4” CLASS Il BASE PER GEOTECHNICAL RECOMMENDATIONS
S44.77 TG ‘ 4} ><T gﬁ‘ég EE L5 (gjf'é)?i CONSTRUCT 4” CURB & GUTTER PER MODIFIED COSTCO STD. DETAIL 08—17, SEE DETAIL 4 ON SHEET 9, JOINTS PER SPPWC 112—2
EXISTING FLOOD ‘% %'LL@/ N546.22 TC | l // /
|
|
|
|

44

S. BENT AVENUE

544.33 FS { CONSTRUCT 6" CONCRETE SIDEWALK; THICKNESS, COLOR, TEXTURE, AND SCORING PER COSTCO STD DETAIL 09—11, SEE DETAIL 14 ON SHEET 9
l \@ ° CONSTRUCT LOCAL DEPRESSION PER CITY OF SAN MARCOS STD. XXXXXX

PROPOSED STALL STRIPING, SIGNAGE, AND PAVEMENT MARKINGS PER ARCHITECT'S PLANS
INSTALL CART CORRAL PER ARCHITECT'S PLANS

INSTALL BOLLARDS PER ARCHITECT'S PLANS

INSTALL WIRE BARRIER PER ARCHITECT'S PLANS

SAWCUT STRAIGHT AND CLEAN

CONSTRUCT CONTROLLER ENCLOSER PER ARCHITECT'S PLANS, FOR AN ENLARGED DETAIL OF GRADING AROUND THE ENCLOSURE, SEE DETAIL ON
SHEET 8

CONSTRUCT 0" TO 5" CURB TRANSITION PER DETAIL 22 ON SHEET 9
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