Preliminary
Stormwater Control Plan

For

Santa Cruz SMOB

5940 Soquel Avenue
Santa Cruz, California
APN: 029-021-47

By: Joshua MacCallister
Reviewed By: Richard Tso, RCE #60628

October 24, 2018
Revised: June 2019

Job # 18019

5300 Soquel Avenue Suite 101Santa
Cruz, CA 95062
ENGINEERS (831)426-5313 FAX (831) 426-1763

Civil Engineering = Structural Design ® Land Development W'Iﬂandengmeers'com



Table of Contents

Existing Conditions

Project Description

Stormwater Management Requirements

Stormwater Management Strategy

Proposed Drainage Management Areas

Runoff Retention Sizing And Infeasibility (CSCDC Part 3, Section I)
Runoff Treatment Measure Sizing (CSCDC Part 3, Section C.3.b)
Runoff Detention Vault Sizing (CSCDC Part 3, Section H)

Runoff Reduction Across Property Lines

Offsite Stormwater Upgrades

Operations and Maintenance Requirements

List of Figures

Figure 1 — Site Location Map

Figure 2A — Existing Pervious & Impervious Areas
Figure 2B — Proposed Pervious & Impervious Areas
Figure 3 — Watershed Management Zone Map
Figure 4 — Stormwater Management Plan

List of Tables

Table 1 — Infiltration Test Results

Table 2 — Infiltration Factor Of Safety

Table 3 — Project Information Summary

Table 4 — Source Control Measures (CSCDC Part 3, Section C.2)

Appendices

Appendix A — Geotechnical Investigation — Dees & Associates, Inc.
Appendix B — Drainage Study For Nigh Property

Appendix C — Civil Improvement Plans

Appendix D — Oldcastle MFS Unit Details

Appendix E — Oldcastle Stormcapture Vault Details

Appendix F — Calculations

2 O~NWN

S~ oo N



Existing Conditions

The subject property is an approximately 4.97 acre parcel located just south of the Soquel Avenue
frontage road to Highway One, in Santa Cruz, California. The closest cross streets are Chanticleer
Avenue approximately 730 feet to the west and Mattison Lane approximately 500 feet to the east.
A site location map has been included as Figure 1 of this report. The site is bounded by an
industrial storage parcel and nursery to the east, a mobile home park to the south, an assisted
living facility to the southwest, Live Oak Business Park to the west and an industrial property to
the northwest.
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Figure 1 — Site Location Map
Not to scale — Source: Google Maps (Map data ©2018 Google)

Currently, the site is used as a storage and staging yard for a towing company, and houses
numerous boats, trucks, recreational vehicles, shipping containers and trailers. There is little
vegetation onsite, and no natural waterways. There are a number of appurtenant buildings onsite,
including sheds, trailers and storage buildings. The rest of the site is a mix of hardscape,
hardpacked dirt, gravel, decomposed asphaltic concrete (AC) and pervious grasses. See figure
2A — Existing Pervious & Impervious areas for a breakdown of existing surfaces on the project
site.



EXISTING AREA SUMMARY

ROOF AREA 7,755 SF
HARDSCAPE AREA 20,752 SF
DIRT, GRAVEL & DEGRADED AC ROAD AREA* 28.109 SF
IMPERVIOUS AREA 56,616 SF
DIRT, GRAVEL & DEGRADED AC ROAD AREA* 28,109 SF
LANDSCAPE & PERVIOUS AREA 132025 Sk
PERVIOUS AREA 160,134 SF
TOTAL AREA 216,750 SF

* COUNTED AT 50% IMPERVIOUS, 50% PERVIOUS
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Elevations onsite vary from approximately 109 at the southwest corner, to 116 near Soquel
Avenue, with slopes generally between 0% to 5%. Limited areas of steeper slopes lie near the
northern boundary, where the grade slopes toward a roadside drainage ditch, and along the
eastern boundary of the site near the adjacent nursery. At present, the site is 26% impervious,
with the dirt, gravel and degraded AC conservatively counted at 50% pervious and 50%
impervious.

The NRCS classifies soil in the site area as Elkhorn Sandy Loam, a deep, well-drained soil with
moderately slow permeability. The NRCS estimates saturated conductivity (Ksat) of the limiting
layer of soil at 0.383 inches/hour, and the Ksat of the soil in general to be 1.609 inches/hour. A
Geotechnical Investigation provided by Dees & Associates, Inc., dated September 2018, has
been included as Appendix A to this report. This investigation confirms that subsurface conditions
match the NRCS classification, with interbedded layers of clayey sand & sandy clay to a depth of
approximately 20 feet, underlain by sandy gravel and sand stone encountered at a depth of
approximately 40 feet. There is also a layer of loose fill that covers the project site with an average
depth of 3 feet. The groundwater table was encountered in 3 of the 8 borings performed by Dees,
at depths varying from 9 to 43.5 feet. Perched groundwater was also found above clay layers in
some of the borings, and there is potential for perched groundwater to develop during and
following the rainy season. It is expected that the average seasonal high groundwater table may
vary from the groundwater encountered during the borings performed by Dees.

Along with borings, Dees and Associates provided percolation test results for two areas of the
site. The first test was performed at the south end of the site, and the second in the driveway near
the front of the proposed medical office building.

Location Average Infiltration (0-4 ft Depth) Average Infiltration (4-8 ft Depth)
South Test 0.40 in/hr 0.02 in/hr
North Test 0.25 in/hr 0.10 in/hr

Table 1 — Infiltration Test Results

To account for a number of risk factors dealing with soil variability and redundancy of the system,
a factor of safety was calculated using the method put forth in the Orange County Technical
Guidance Document Exhibit 7.11I, Appendix VII, dated 12/30/2013. To determine the factor of
safety, a weighted risk level is determined for each of four categories related to soil variability and
four categories relating to redundancy. These weighted risk factors were then summed for each
category and multiplied together to give a final factor of safety, StoraL. As a result of this method,
a factor of safety of 3 was applied, giving design infiltration rates of 0.01 inches/hour and 0.03
inches per hour, respectively, at the level where infiltration would occur. See Table 2 for
computation of the adjusted percolation rates for the project site.



A patchwork of storm drain improvements exists around the site, which conveys runoff generally
to the south east toward Rodeo Gulch. Currently, along the south side of the project frontage on
Soquel Avenue, there is a drainage ditch which flows toward the northeastern corner of the
property. There is a 36-inch diameter concrete culvert that terminates near the northern property
line of the site. This culvert conveys runoff from the drive-in movie theater/flea market site, Good
Shephard School, and an apartment complex to the north of Highway One, and the culvert outfalls
into the drainage ditch. Runoff in the drainage ditch is picked up through an 18" CMP culvert, then
conveyed generally to the south through a system of pipes, vegetated swales, and open concrete
channels, until it reaches the Greystone subdivision, at which point it is conveyed through a closed
pipe system through the development to Mattison Lane. At the bend in Mattison Lane, the
collection system turns to the east and outfalls into Rodeo Gulch, approximately 1,350 feet
southeast of the closest property corner. For a more detailed description of the existing drainage
system, see the Drainage Study For Nigh Property prepared by Ifland Engineers and dated
August, 2008, which is included in this report as Appendix B.

Average Tested Infiltration Rate, Kt (In/Hr) S-0.02,N-0.10
Consideration Concern Risk Weight Product
Level Factor
Assessment Methods Medium 2 0.25 0.5
Texture Class Medium 2 0.25 0.5
Site Soil Variability Medium 2 0.25 0.5
Depth to Groundwater Medium 2 0.25 0.5
Sa 2
Consideration cL\‘:{" & Weight Product
Tributary Area Size Medium 2 0.25 0.5
Level of Pretreatment Low 1 0.25 0.25
Redundancy of Treatment Medium 2 0.25 0.5
Compaction During Construction Low 1 0.25 0.25
Sb 1.5
StoTaL 3.00
Design Infiltration Rate, Kp (In/Hr) S-0.01,0.03

Table 2 — Infiltration Factor of Safety




At present, there are minimal onsite storm drain improvements. Runoff from the site is either
retained onsite, or allowed to flow uncontrolled offsite to neighboring properties. Approximately
24% of the site drains west to the Live Oak Business Park, where it is collected in catch basins.
From here, it travels south in the storm drain along Chanticleer Avenue, until it reaches an outfall
in Rodeo Gulch near Ivy Lane, approximately 3,700 feet to the south. The remaining 76% of the
site drains into Rodeo Gulch through the existing storm drain system described above. It reaches
the storm drain system either by flowing into the drainage ditch to the north along Soquel Avenue,
or by sheet flow over the property lines to the east and south of the project, where it continues
south through neighboring businesses, the nursery, mobile home park, and residential subdivision
until it reaches an underground storm drain system in Greystone Court. From there runoff is
conveyed east to Mattison Lane, then south to a pipeline and easement through APN 029-061-
19 where runoff is discharged to Rodeo Guich.

Project Description

Proposed improvements for the site will consist of a four-story specialty medical office building on
the eastern portion of the site and a four-story parking garage at the southwest. To service these
buildings, an access drive and drop off point will be provided between the two. There will also be
a service yard to the east of the medical office building, which will house an imaging trailer, an
ambulance entrance, and the utility equipment required to service the project. There will also be
hardscape, landscape and open space improvements constructed onsite to provide a path of
travel and recreational opportunities for employees.

There will also be significant offsite improvements associated with this project. Soquel Avenue
will be widened based upon the Plan Line Study produced by the County of Santa Cruz, with an
area at the northeast corner along the frontage left open for potential dedication as Soquel Avenue
is widened to the east of the project at some future date. Sanitary sewer improvements will be
required along Soquel Avenue, leaving the site and flowing westerly to Chanticleer Avenue, then
south until intercepting an existing 8” main with the depth required to service the project. The
approximate extents of existing main replacement is the intersection at Mattison Lane, but this is
subject to change subsequent to conducting a survey to verify manhole depths once the route
concept has been approved by County Sanitation.

The project proposes to redirect stormwater runoff flowing under Highway One to the existing
Soquel Avenue drainage ditch using a large pipe traveling east along Soquel Avenue to a new
outfall at Rodeo Gulch. This is consistent with a Condition of Approval established when the
project site re-zoning was approved for high density housing in 2008. Proposed offsite storm
drain improvements will be discussed in more depth later in this report. Refer to the Civil Plans
included as Appendix C to this report for detailed site work to be performed both on- and offsite.

Stormwater mitigation requirements for the project will be met using a proprietary filtration and
detention system located within the access road and landscape areas onsite. An outlet control
structure will be placed near the project frontage, and will connect to the proposed storm drain in
Soquel Avenue, metering the release of runoff from the site and allowing runoff beyond the design
storm to bypass and exit. In total, the project will create or replace approximately +162,500 square
feet of impervious surface, leaving +54,250 square feet of pervious area. See Figure 2B for more
information regarding proposed pervious and impervious areas. For more in-depth project
information, see Table 3 — Project Information Summary.
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Stormwater Management Requirements

The new specialty medical office building project falls within the jurisdiction of the County of Santa
Cruz. The County Public Works Design Criteria, dated February 2018, provides requirements for
stormwater mitigation for all new development within the unincorporated areas of Santa Cruz
County. These requirements are based upon the requirements put forth by the Central Coast
Regional Water Quality Control Board in Resolution R3-2013-0032 for Watershed Management
Zones 1, 4 &10. As shown in Figure 3, based upon the Live Oak WMZ Map, the site falls within
Watershed Management Zone 1.

Project Name: Santa Cruz SMOB

Project Reference Number: TBD

Address: 5940 Soquel Avenue, Santa Cruz CA 95062
APN: 029-021-47

Applicant: Ben Rosenfeld

Pacific Medical Buildings
3392 Carmel Mountain Road, Suite 200
San Diego, CA 92121

Project Type: Medical Building
Detached Single Family Home: No
Development Type: New Development
Total Project Area (Ac): 4.97
Existing Impervious Area (SF): 56,616

New Impervious Area (SF): 106,654
Replaced Impervious Area (SF): 56,616

Total Proposed Impervious Area (SF): 163,270

Net Impervious Area (SF): 106,654

Table 3 — Project Information Summary

Because the project is creating more than 5,000 square feet of new or replaced impervious area,
it is categorized as a Large Project by the County. Large Projects must incorporate Low Impact
Development (LID) and Best Management Practices (BMP) to reduce and treat pollution from the
85" percentile storm. Large projects are also required to retain runoff from the 2 — year, 2 — hour
storm onsite and maintain predevelopment discharge rates up to the 10 — year, 15 — minute design
storm through the use of detention and metered release. For complete stormwater runoff
mitigation requirements, refer to the County Design Criteria.



Figure 3 — Watershed Management Zone Map

Not to scale — Source: Stillwater Sciences, 2012

Stormwater Management Strateqy

As the proposed development in this report will create approximately 163,300 square feet of
impervious area, well above the 5,000 square feet threshold for Large Projects, it will be required
to comply with the requirements for large projects summarized above. However, due to a number
of constraints upon the project, especially the low percolation rate, it will be infeasible to retain
stormwater onsite. The following section is an outline of the strategies that will be used to meet
the runoff mitigation requirements, with detailed information and sizing calculations to follow.

To minimize runoff and pollution from the development, a number of LID measures will be
implemented on the project. The project will be constructed to limit the disturbance to natural
drainage features. There will be some disturbance to Rodeo Gulch, which will require an outfall
for the new storm line in Soquel Avenue discussed below. However, the necessity of this outfall
is triggered by the project mitigating a problematic existing drainage channel, and will be
constructed to minimize disturbance to the maximum extent practicable, with oversite from the
required regulatory bodies. Soil Compaction will be limited to areas below hardscape, building
and parking garage areas. The existing site does not have any areas of native vegetation, so
none will be cleared as part of this project. Finally, the project will reduce the amount of offsite
runoff by capturing stormwater from areas that currently runoff over the property line.

The project will also use a number of source control measures to address & reduce potential
pollution sources created as a part of this project. The source control measures used are found
in Table 4 of this report.



Stormwater treatment will be achieved onsite by directing all runoff from impervious areas through
an Oldcastle Perk Filter Vault Media Filtration System (MFS) Unit. Runoff is collected onsite and
directed to the unit. It first enters into the inlet chamber, which provides pretreatment to remove
large debris and floatables by passing runoff through a series a baffles. The stormwater then
enters the treatment chamber, which houses a number of perk filter cartridges required to treat
the design storm. The treatment chamber begins to fill from the bottom up, and flows through the
cartridges from the outside to a collection tube in the center of each cartridge. As the chamber
fills, gravity will cause sedimentation of large particles, which are collected in the bottom of the
treatment chamber. Water then flows through the media cartridges, where physical filtration and
chemical sorption remove small solids, hydrocarbons and heavy metals from the runoff. Finally,
it flows through a false floor into the outlet chamber, where it is gathered and directed to the outlet
pipe. In the event of storms larger than the treatment design storm, a high-level overflow is
incorporated into each cartridge, allowing water to directly enter the collection tube while
bypassing the treatment media. Details for the MFS Units used onsite are included as Appendix
D of this report.

After passing through an MFS Unit, water will continue into a detention vault. The vaults being
proposed for this project are Oldcastle Stormcapture vaults. Specifically, the project will use 4-
foot deep SC1 vaults with a top slab. The Stormcapture system uses modular, precast concrete
vaults that can be buried to provide storage volume for runoff below grade. Each vault has an
external footprint of 8 feet by 16 feet, and will provide approximately 420 cubic feet of storage.
These vaults will be located beneath the outbound drive aisle, and will be sized to meet the
detention requirements for the difference in runoff pre- to post-construction. An outlet control
structure located in the landscape area between the MOB and Soquel Avenue will release water
through an orifice at the pre-development rate for a 10 — year storm, and will provide safe overflow
over a weir plate for storms beyond the design storm. Water released from the OCS will then flow
offsite through a catch basin located within the Soquel Avenue right-of-way. Details of the
Stormcapture vaults used onsite are included as Appendix E of this Report.
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Pollution Source Applicable? Source Control Measures
- Owner/operator shall prepare a spill prevention plan to be located onsite
Accidental Spills or Leaks Y - Employees shall be trained on spill prevention and cleanup
- Spill cleanup materials shall be located onsite
Interior Floor Drains Y - All interior floor drains will be connected to sanitary sewer system
- Covered parking garage areas shall drain to sanitary sewer
Parking/Storage Area Maintenance Y - Parking area shall be maintained per project O&M Manual and CASQA BMP Fact Sheets SC-43 Parking Area
Maintenance & SC-74 Drainage System Maintenance
Indoor and Structural Pest Control Y - Owner/operator shall incorporate integrated pest management practices into maintenance plan
- Owner/operator shall incorporate integrated pest management practices into maintenance plan
- Owner/operator shall minimize pesticide use onsite
o - Pesticides shall be applied with a handheld sprayer to minimize quantity used and spray drift
Landscape/Outdoor Pesticide Use Y o ) ) )
- Pesticides shall not be applied prior to rain
- Landscape areas shall be maintained per project O&M Manual and CASQA BMP Fact Sheets SC-41 Building
Grounds & Maintenance & SC-73 Landscape Maintenance
Pools, Spas, Ponds, Decorative Fountains N - No water features onsite
and Other Water Features
Restaurants, Grocery Stores, and Other . . .
. 4 N - No food service operations onsite
Food Service Operations
Refuse Areas Y - Refuse area will be covered and drained to sanitary sewer
Industrial Processes N - No industrial processes will occur onsite
Outdoor Storage of Equipment or Materials N - No outdoor storage of equipment or materials will occur onsite
Vehicle and Equipment Cleaning N - No vehicle or equipment cleaning will occur onsite
Vehlcle £l =gz [z el 2 N - No vehicle or equipment maintenance will occur onsite
Maintenance
Fuel Dispensing Areas N - No vehicle or equipment fueling will occur onsite
Loading Docks N - No loading dock onsite
i i - Fire sprinkler test water shall not be released to the storm drain system
Fire Sprinkler Test Water Y ] ) o ) )
- A fire sprinkler test drain will be installed and connected to the sanitary sewer system
Drain or Wash Water from Boiler Drain
Lines, Condensate Drain Lines, Rooftop . N .
) . Y - Condensate lines will discharge to the sanitary sewer or landscape areas
Equipment, Drainage Sumps and Other
Sources
Unauthorized Non-stormwater Discharges Y - Storm drains will be painted "NO DUMPING - DRAINS TO BAY. NO TIRE - DESECHO CORRE AL MAR"
- Building and landscape shall be maintained per project O&M Manual and CASQA BMP Fact Sheets SD-20
Building and Ground Maintenance Y Pervious Pavement, SC-41 Building Grounds & Maintenance, SC-43 Parking Area Maintenance, SC-73

Landscape Maintenance & SC-74 Drainage System Maintenance

Table 4 — Source Control Measures (CSCDC Part 3, Section C.2)
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Proposed Drainage Management Areas

Based upon site improvements and grading, the site will be divided into two separate Drainage
Management Areas (DMA’s), with one DMA further divided into two sub-DMA’s, as described
below. See Figure 4 — Stormwater Management Plan for more detailed information about each
DMA.

¢ DMA 1 encompasses all of the improvements that will be built as part of this project. This
DMA is subdivided into DMA 1A and DMA 1B, which each have a separate treatment
measure. However, runoff from each of these sub-DMA’s will be detained in the same
detention vault, and will outfall at the same point.
o DMA 1A - 49,271 SF, 89% impervious — Covers approximately half of the MOB,
the rear service yard and landscaping to the north of the MOB
o DMA 1B - 135,674 SF, 88% impervious — Covers approximately half of the MOB,
plus the parking garage, access drive and pedestrian hardscape
o DMA 2 makes up the remainder of the site, and will be left completely pervious. It will drain
offsite, following the existing drainage patterns, but will reduce runoff from pre- to post-
construction by approximately 76%.
o DMA 2 - 31,805 SF, 0% impervious — Covers pervious area and graded slopes
around parking garage, south end of site and east of the MOB

Runoff Retention Sizing And Infeasibility (CSCDC Part 3, Section I)

The Santa Cruz County Public Works Design Criteria gives a requirement to provide retention-
based treatment measure sized to retain the difference in runoff from the 2 — year, 2 — hour storm
in the pre-development condition against a number of post-development 2 — year storms. Sizing
of retention-based treatment measures is done per CSCDC Part 3, Section |, which gives
procedures for sizing retention measures for both the slope infiltration method and the storage
percolation method, with the latter being more commonly used on relatively flat sites. Part 3,
Section 1.5.d gives a minimum percolation rate for feasibility of storage percolation of 0.6 inches
per hour, and Part 3, Section 1.9.b.2. gives a maximum drawdown time for the retention system
of 48 hours. While we have found that infiltration rates of less than 0.6 inches per hour can be
useful given a large enough footprint, the adjusted infiltration rates for the project site of 0.01 —
0.03 inches per hour are far too low to be useful for infiltration, and constitute a technical
infeasibility for onsite retention of stormwater. This infeasibility can be demonstrated using the
County spreadsheet Figure SWM24. With favorable conditions used in the spreadsheet, including
a predevelopment runoff coefficient of 0.50, the higher adjusted infiltration rate of 0.03 inches per
hour, and the entire site footprint of 216,750 square feet used for infiltration, the best drawdown
time possible is 73.4 hours. This gets even worse using conservative factors of 0.25 as the pre-
development runoff coefficient and 0.01 inches per hour as the infiltration rate, which would give
a drawdown of 425.6 hours. Given this infeasibility, a lower priority treatment measure will be
used to mitigate stormwater pollution onsite, per Part 3, Section C.3.b.
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AREA SUMMARY TABLE

DMA 1A DMA 1B DMA 2 TOTAL
MOB ROOF AREA 22,950 SF 23,685 SF 0 SF 46,635 SF
PARKING GARAGE ROOF AREA 0 SF 50,440 SF 0 SF 50,440 SF
PAVEMENT AREA 21,068 SE 45,127 SE 0 _SF 66,195 SFE
IMPERVIOUS AREA 44,018 SF 119,252 SF 0 SF 163,270 SF
LANDSCAPE AREA 5,253 SF 16,422 SF 30,881 SF 52,556 SF
PERVIOUS PATH 0_SF 0 _SF 923 SF 923 SF
PERVIOUS AREA 5,253 SF 16,422 SF 30,881 SF 52,556 SF
TOTAL AREA I 49,271 SF 135,674 SF 31,805 SF I 216,750 SF
HATCH LEGEND
ROOF AREA
HARDSCAPE
AREA
LANDSCAPE AREA
PERVIOUS WALK
SDM—1 (DETENTION)
—— DMA LINE OLDCASTLE STORMCAPTURE
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DETENTION CAPACITY 7,980 CF
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/)
\
80’ 0 40’ 80’ 160’

GRAPHIC SCALE: 1 INCH
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Runoff Treatment Measure Sizing (CSCDC Part 3, Section C.3.b.)

Given the infeasibility of onsite runoff retention, a different treatment measure will be required to
meet runoff mitigation requirements. The project will utilize Media Filtration Units, which are sized
using a flow-based design to determine treatment volume. The design criteria gives a mitigation
requirement of either twice the 85" percentile storm, or a storm of 0.2 inches per hour intensity,
with the latter being used to size the MFS units on this project. To get the treatment flow rate for
each subsection of DMA 1, the total impervious area was multiplied by 0.2 inches per hour,
including a unit adjustment to get the amount into cubic feet per second. The MFS units were
then sized based upon treatment capacity provided by Oldcastle Precast, Inc. Given the long pipe
runs and need to fight grade to get stormwater to the north end of the site, as well as the
substantial offsite stormwater facilities required as part of this project discussed below, it was
determined that minimizing depth of the MFS units is the most important criteria for this project.
As such, larger footprint, shallower vaults utilizing a higher number of 12 inch filter cartridges were
determined to be the best option. DMA 1A will require a treatment volume of 0.204 cubic feet per
second to meet the mitigation requirement, while DMA 1B will require a volume of 0.552 cubic
feet per second. These treatment volumes will be mitigated using a 6 x 11 foot vault with 9
cartridges, and an 8 x 15 foot vault with 21 cartridges, respectively. All calculations performed for
this project are included as Appendix F to this report.

Runoff Detention Vault Sizing (CSCDC Part 3, Section H)

Because of the amount of impervious area proposed, stormwater control measures will be
required to offset the peak discharge from the site for the 10 — year design storm. The method of
detaining runoff from the site will be to store it within Oldcastle Stormcapture vaults located
beneath the outgoing access drive and mete out the runoff through an orifice located within the
outlet control structure (OCS). The orifice will be on a weir plate downstream of the inlet pipe into
the OCS. The weir will allow runoff from larger storm events to spill over and bypass the orifice.
Details will be provided for the OCS during the construction document phase, and will be added
to the final stormwater report.

The required detention volume was determined using the Santa Cruz County Figure SWM-17
Calculator. This calculator is used to determine runoff detention using the Modified Rational
Method for the 10 — year design storm. It determines the volume of storage required to detain the
maximum difference in runoff volume for the pre-construction 10 — year, 15 — minute storm and
post-construction 10 — year storm across a variety of times of concentration. Based upon the
proposed site plan, the required 10 — year detention volume is 7,762 cubic feet of water, with a
discharge rate of 1.681 cubic feet per second. Given the storage capacity per Stormcapture unit
of 420 cubic feet, a minimum of 7,762 cubic feet / 420 cubic feet = 18.5 Stormcapture units will
be necessary. Rounding up gives the final number of 19 units to be installed. While this number
of units could be reduced by using a deeper system, it was determined that a shallower system
with a larger footprint would better serve the project, for reasons discussed above in the treatment
sizing section.

14



To ensure that post-construction discharge rates do not exceed pre-construction rates, the orifice
located on the weir plate was sized using the following equations:

Q

A=— <
Cdx Zgh

where
A = Orifice Area
Q = Pre — construction Flow Rate
C4 = Coefficient of Discharge (0.61)
g = Acceleration of Gravity

h = Hydrostatic Head

and

A
d=2|—
I

where
d = Maximum Orifice Diameter
Using these equations, the 10 — year orifice diameter is 5.58 inches. Therefore, the orifice will be

conservatively rounded to 5-1/2 inches diameter for ease of fabrication of the outlet control
structure.

Runoff Reduction Across Property Lines

Due to the lack of drainage facilities located at the south, southeast and southwest property lines
of DMA 2, as well as the elevation that varies from 5 to 7 feet lower than the discharge point at
the far northern end of the site, it is infeasible to capture runoff from this DMA while still conforming
at the property lines. Because of this, runoff from DMA 2 will be allowed to leave the site from
DMA 2 to the west, south and east of the site, mimicking the existing drainage patterns onsite.
However, to lessen the impact of runoff leaving the site through this DMA, only stormwater from
pervious areas will be allowed to drain offsite in this manner. Furthermore, a hydrologic analysis
was performed on the existing site, and in the current condition, runoff from approximately
130,400 square feet is allowed to run offsite. In the proposed condition, only 31,805 square feet
will be allowed to runoff through DMA 2. Applying a runoff coefficient of 0.30 to both the existing
and proposed conditions, which is conservative given the compacted dirt roads, existing buildings
and pavement currently onsite, this gives a reduction runoff of 75.6% from the existing to the
proposed condition. This is a major improvement in overall amount of run-on to all neighboring
properties to the project.
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Offsite Stormwater Upgrades

As discussed in the existing conditions section of this report, the main stormwater improvements
in the area of this project consist of the patchwork stormdrain system described in Appendix B. In
the proposed condition, this stormdrain is inadequate to convey the required amount of runoff,
and it passes directly beneath the medical office building. Furthermore, the drainage ditch
currently located at the frontage of the parcel will be filled as part of the widening of Soquel
Avenue, removing the opportunity for existing pipes which daylight into the ditch to use it for
conveyance. Given these issues with the existing storm drainage in the area, and the lack of a
viable path for stormdrain facilities to the south, east or west of the project, improvements will be
required within Soquel Avenue to accommodate both the existing drainage and any additional
runoff from the proposed project area.

There are a number of proposed stormdrain improvements to be installed within Soquel Avenue,
including curb and gutter along the frontage with Type GO inlets to be installed at the curb returns
near the driveways. These will also connect to an existing curb inlet near the northeastern corner
of the Live Oak Business Park, as well as a catch basin from the northeast corner of the Ewing
property, both of which currently daylight to the drainage ditch. Finally, the project outlet control
structure will discharge through the back of one of the proposed GO Inlets. These improvements
can be found in Appendix C.

The far more substantial improvements required will be downstream of the project frontage. To
provide drainage for the existing 36 inch RCP culvert from the north side of Highway 1, the culvert
will be intercepted where it crosses under the westbound travel lane at the north edge of Soquel
Avenue. A 72 inch square junction box will be installed, and the remaining section of 36 inch RCP
will be abandoned. Downstream of this junction box, a 48 inch RCP pipe will travel east along
Soquel Avenue for approximately 1,050 feet, with junction boxes as necessary to service the line.
At this point, Soquel Avenue begins to dip into Rodeo Gulch, and the 48 inch pipe takes a turn to
the south to cross the street into Rodeo Gulch. After turning once again to the south east, the
RCP pipe will travel perpendicular to the slope until it daylights at a flat bench set back from the
flowline of Rodeo Gulch. See Appendix C for plans showing the expected extent of offsite
stormdrain improvements.

A number of assumptions have been made to allow for preliminary design of the offsite stormdrain
system, which will need to be corroborated and coordinated prior to final design of the offsite
stormdrain improvements. Existing design flows for the 36 inch RCP culvert were taken from the
Zone 5 Master Drainage Plan, and are assumed to be 35 cubic feet per second, the existing
section capacity. The 48 inch pipe is sized preliminarily to have capacity for 100% impervious
build out of all parcels along the frontage which could reasonably be expected to discharge to it.
Given these assumptions, the total 100-year discharge from the 36 inch RCP culvert, the 100%
build out, and the proposed project would be approximately 100 cubic feet per second, which
could be conveyed without surcharge by a 48 inch RCP pipe laid at 0.3% slope. Preliminary
design of the 48 inch pipe was performed using information from the County GIS system, and will
require a survey to better locate trees, grades and obstructions both within Soquel Avenue and
Rodeo Gulch. Also, an easement will be required across APN’s 029-31-11 & 029-31-14 to get to
the discharge point within the gulch. Finally, there is a water line assumed to run along the south
side of Soquel Avenue, and a sewer trunk line that runs within Rodeo Gulch, both of which will
need to be located prior to final design, as they will be crossed by the 48 inch pipe.
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Operations and Maintenance Requirements

Prior to completion and issuance of the certificate of occupancy for this project, an Operation and
Maintenance Agreement with the County of Santa Cruz shall be prepared. This agreement shall
be recorded against the property with the County Recorder’s Office, and it will be binding on all
subsequent owners of the property. This Maintenance Agreement shall remain in place for the life
of the project.

The maintenance agreement will set forth a schedule of maintenance tasks, to be performed by
the medical office building maintenance staff, which are required for safe and efficient function of
the onsite stormwater treatment & detention facilities. It will also specify procedures for yearly
inspections and record keeping of inspections, maintenance and repairs performed. Refer to the
County of Santa Cruz Design Criteria for more information regarding the Operation and
Maintenance Agreement requirements.
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APPENDIX B

DRAINAGE STUDY FOR
NIGH PROPERTY
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| PF-V-6-0001

2X ©36.00" BOLTED & GASKETED
ACCESS COVERS. RISERS & SLAB
T&G IMPRESSIONS AS REQUIRED.
FIELD POURED CONCRETE COLLAR
REQUIRED, BY OTHERS. SEE NOTE 2.

VENTED
OUTLET HOOD.

TOP SLAB
RISER T&G IMPRESSION,
AS REQUIRED.

224" MAXIMUM.
SEE NOTE 3.

BASE. —

LBASE SECTION.

$24” MAXIMUM. —
SEE NOTE 3. PERK FILTER™ CARTRIDGES.
CONCRETE FALSE FLOOR.
% OUTLET CHAMBER.
CONCRETE DIVIDER WALL.
INLET GALLERY. 2X INLET WEIR/BYPASS ASSEMBLY.

Notes:

1. Precast concrete structure shall be manufactured in accordance with ASTM Designation C857 and C858.

2. Filter system shall be supplied with traffic rated (H20) bolted & gasketed @36" circular access covers with risers as

required. Shallow applications may require configurations with (H20) bolted & gasketed square/rectangular access
hatches. Field poured concrete collars required, by others.

3. Inlet & outlet pipe(s) (@ 24" maximum) may enter device on all three sides of the inlet & outlet chambers respectively.
4. Inlet chamber shall be supplied with a drain-down device designed to remove standing water between storm events.
5. For depths less than specified minimums contact Oldcastle ® Stormwater Solutions for engineering assistance.

Perk Filter™ Oldcastle®

S0 | ] Stormwater Solutions
,« 6 ' Wlde Concrete Vau/t 7921 Southpark Plaza, Suite 200 | Littleton, CO | 80120 | Ph: 800.579.8819 | oldcastlestormwater.com

THIS DOCUMENT IS THE PROPERTY OF OLDCASTLE PRECAST, INC. IT IS SUBMITTED FOR REFERENCE PURPOSES ONLY AND SHALL NOT BE
USED IN ANY WAY INJURIOUS TO THE INTERESTS OF SAID COMPANY. COPYRIGHT © 2010 OLDCASTLE PRECAST, INC. ALL RIGHTS RESERVED.

DRAWING NO. REV ECO ECO-0122 DATE

Fitration Four to Eleven Cartridges / Stacks | pFv-6.0001 | F | uer 10/5/14 | JPR 7/8/08 |sreer 1 oF 2




| PF-V-6-0001

PRIMARY BYPASS
BETWEEN FLOW THRU
TUBES.

FLOW THRU TUBES
INTO FILTER CHAMBER.

FLOATABLES WEIR. jL\
|

PERFORATED DRAIN—DOWN
FEED—-THRU.

DETAI

2X FLOW THRU

TUBES PER ASSEMBLY.

LA

INLET WEIR/BYPASS ASSEMBLY
& DRAIN—-DOWN.
SCALE: NONE

2X 936.00" BOLTED & GASKETED ACCESS COVERS.

RISERS & SLAB T&G IMPRESSIONS AS REQUIRED.
FIELD POURED CONCRETE COLLAR REQUIRED,

A 50" [6.007]
- TYPICAL
DIMENSION WALL THICKNESS.
N Y
L L L L
2X INLET ——
WEIR/BYPASS 924" MAXIMUM. T
ASSEMBLY. SEE NOTE 3.
n 6.00"
824" MAXIMUM. s = N -
= E [72.007]
SEE NOTE 3. |7 R\ \
1 | 7.00'
el | @ @ o %7
\ Nt
N RS VENTED
A AN A OUTLET
| R i | HOOD.
! 1
L |
T T ! 1
) N,
PERK FILTER™ CARTRIDGE/STACKS.
BY OTHERS. SEE NOTE 2. CARTRIDGE BYPASS PORT.

SEE DETAIL A. =]

INLET WEIR/BYPASS ——— |
ASSEMBLY. ; VENTED OUTLET
#24” MAXIMUM. ; HOOD.  MINIMUM DEPTH.
SEE NOTE 3. : SEE CHART
; & NOTE 6.
—
‘ =
MINIMUM DEPTH 7 [:'°°"] ﬁ_f e i
- RIM TO OUTLET INVERT - DRAIN—DOWN DEVICE. TREATED OUTLETS. \L¢24" MAXIMUM.
CARTRIDGE STACK CONFIGURATION SEE NOTE 4. CONCRETE FALSE FLOOR. SEE NOTE 3.
12" 18" 12"+ 12" | 12" + 18"
4.25' 5.00' 5.92' 6.67' SECTION A-A
[51.00"] [60.00"] [71.00"] [80.00"] -
6' VAULT
TREATMENT FLOW RATES, TOTAL FLOW CAPACITIES & MAXIMUM HEAD LOSS
A CARTRIDGE STACK CONFIGURATION
CARTRIDGE | DIMENSION 12" 18" 12" & 12" 12" & 18"
STACK | - LENGTH - [TREATMENT | TOTAL FLOW | TREATMENT | TOTAL FLOW | TREATMENT | TOTAL FLOW | TREATMENT | TOTAL FLOW
QUANTITY FLOW RATE | CAPACITY | FLOW RATE | CAPACITY | FLOW RATE | CAPACITY | FLOW RATE | CAPACITY
(ID-FEET) | (GPM/CFS) (CFS) (GPM / CFS) (CFS) (GPM / CFS) (CFS) (GPM / CFS) (CFS)
4 7 48 /0.1 5.7 72/0.16 8.5 96 /0.21 9.7 120/0.27 13.0
5 7 60/0.13 5.7 90/0.20 8.6 120/0.27 9.7 150/0.33 13.0
6 9 72/0.16 5.8 108 /0.24 8.6 144 /0.32 9.8 180/0.40 13.1
7 9 84/0.19 5.8 126 /0.28 8.6 168 /0.37 9.9 210/0.47 13.2
8 9 96 / 021 5.8 144 /0.32 8.7 192/0.43 9.9 240/0.53 13.2
9 11 108/0.24 5.8 162 /0.36 8.7 216/0.48 10.0 270/0.60 13.3
10 11 120/0.27 5.9 180/0.40 8.8 240/0.53 10.0 300/0.67 13.4
11 11 132/0.29 59 198/0.44 8.8 264 /0.59 10.1 330/0.74 134
MAXIMUM HEAD LOSS 1.7 FEET 2.3 FEET 2.9 FEET 3.5 FEET

Filtration

Four to Eleven Cartridges / Stacks

Oldcastle’

Stormwater Solutions
7921 Southpark Plaza, Suite 200 | Littleton, CO | 80120 | Ph: 800.579.8819 | oldcastlestormwater.com
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2X ©36.00" BOLTED & GASKETED ACCESS COVERS.
RISERS & SLAB T&G IMPRESSIONS AS REQUIRED.
FIELD POURED CONCRETE COLLAR REQUIRED,

BY OTHERS. SEE NOTE 2.

| PF-V-8-0001

=
777 LTS
7777777

TOP SLAB
RISER T&G IMPRESSION,
AS REQUIRED.

BASE. —

PERK FILTER™
CARTRIDGES.

OUTLET CHAMBER.

CONCRETE DIVIDER WALL.
3X INLET WEIR/BYPASS ASSEMBLY.

824" MAXIMUM.
SEE NOTE 3.
INLET GALLERY.

CONCRETE FALSE FLOOR.

824" MAXIMUM.
SEE NOTE 3.

BASE SECTION.

Notes:
1. Precast concrete structure shall be manufactured in accordance with ASTM Designation C857 and C858.
2. Filter system shall be supplied with traffic rated (H20) bolted & gasketed @36" circular access covers with risers as

required. Shallow applications may require configurations with (H20) bolted & gasketed square/rectangular access

hatches. Field poured concrete collars required, by others.

3. Inlet & outlet pipe(s) (@ 24" maximum) may enter device on all three sides of the inlet & outlet chambers respectively.
4. Inlet chamber shall be supplied with a drain-down device designed to remove standing water between storm events.
5. For depths less than specified minimums contact Oldcastle ® Stormwater Solutions for engineering assistance.

Oldcastle’

Stormwater Solutions

7921 Southpark Plaza, Suite 200 | Littleton, CO | 80120 | Ph: 800.579.8819 | oldcastlestormwater.com
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| .50° [6.00"] TYPICAL

A
DIMENSION

WALL THICKNESS.

924" MAXIMUM.
K SEE NOTE 3.

[

A
?
—
) g 9.00°
, [106.007]
I~ VENTED

OUTLET HOOD.

8.00'
[96.00"]

-
= TOP SECTION NOT
o SHOWN IN THIS VIEW
o FOR CLARITY. ACCESS
1 COVERS SHOWN IN PHANTOM
P
> 924" MAXIMUM.
0 FLOATABLES WEIR.ﬁI/—\ AN IMUM.
O] PRMARY BYPASS
BETWEEN FLOW
— THRU TUBES.
FLOW THRU TUBES — i
INTO FILTER CHAMBER. ,
'of
A il
PERFORATED DRAIN—DOWN
FEED—THRU. !
2X FLOW THRU L
TUBES PER ASSEMBLY.
DETAIL A
INLET WEIR/BYPASS ASSEMBLY
& D/RAIN—DOWN. 3X_INLET WEIR/ — T
SCALE: NONE BYPASS ASSEMBLY.

2X $36.00" BOLTED & GASKETED ACCESS COVERS.
RISERS & SLAB T&G IMPRESSIONS AS REQUIRED.
FIELD POURED CONCRETE COLLAR REQUIRED,

BY OTHERS. SEE NOTE 2.

PERK FILTER™ CARTRIDGE/STACKS.
CARTRIDGE BYPASS PORT.

=
|
|
SEE DETAL A~ / ————3
3X INLET WEIR/BYPASS ———— 7] \
ASSEMBLY. > -1 VENTED OUTLET
824" MAXIMUM. — 3 HOOD. MINIMUM DEPTH.
SEE NOTE 3. - R | o SEE_CHART
MINIMUM DEPTH ; R
=3 -
- RIM TO OUTLET INVERT -
CARTRIDGE STACK CONFIGURATION 75' [9.00"] ST oo g
12" 18" [ 12"+12" | 12" + 18" f — : —
v v v v e z a R 824" MAXIMUM.
[5‘:'.%%"] [6%%%"] [751'.%%"] [8%.%?)“] DRANDOWN DEVICE L TREATED OUTLETS.  SEE NOTE 3.
SEE NOTE 4: SECTION A_A CONCRETE FALSE FLOOR.
8' VAULT
TREATMENT FLOW RATES, TOTAL FLOW CAPACITIES & MAXIMUM HEAD LOSS
CARTRIDGE A CARTRIDGE STACK CONFIGURATION
STACK DIMENSION 12" 18" 12" & 12" 12" & 18"
QUANTITY | - LENGTH - I'TREATMENT | TOTAL FLOW | TREATMENT | TOTAL FLOW | TREATMENT | TOTAL FLOW | TREATMENT | TOTAL FLOW
FLOW RATE | capaciTY | FLOWRATE | caPaciTY | FLOWRATE | capaciTY | FLOWRATE | capaciTY
(ID-FEET) | (GPM/CFS) (CFS) (GPM / CFS) (CFS) (GPM / CFS) (CFS) (GPM / CFS) (CFS)
6 7 72/0.16 8.6 108 /0.24 12.7 144 /0.32 14.5 180 / 0.40 19.3
7 7 84/0.19 8.6 126 /0.28 12.8 168 / 0.37 14.5 210/0.47 19.4
8 9 96/0.21 8.6 144 /0.32 12.8 192/0.43 14.6 240/0.53 19.5
9 9 108 /0.24 8.6 162 /0.36 12.8 216/0.48 14.6 270/0.60 19.5
10 9 120/0.27 8.7 180 / 0.40 12.9 240/0.53 14.7 300/ 0.67 19.6
11 9 132/0.29 8.7 198 /0.44 12.9 264 /0.59 14.7 330/0.74 19.7
12 11 144 /0.32 8.7 216/0.48 12.9 288 /0.64 14.7 360 /0.80 19.7
13 11 156 / 0.35 8.8 234/0.52 13.0 312/0.70 14.8 390 / 0.87 19.8
14 11 168/ 0.37 8.8 252 0.56 13.0 336/0.75 14.9 420/ 0.94 19.9
15 11 180/0.40 8.8 270/0.60 13.1 360 /0.80 15.0 450/ 1.00 19.9
16 13 192/0.43 8.8 288 /0.64 13.1 384 /0.86 15.0 480/1.07 20.0
17 13 204 /0.45 8.9 306 /0.68 13.2 408 /0.91 15.1 510/1.14 20.1
18 13 216/0.48 8.9 324/0.72 13.2 432/0.96 15.1 540 /1.20 20.1
19 13 228/0.51 8.9 342/0.76 13.2 456 /1.02 15.2 570/ 1.27 20.2
20 15 240/0.53 8.9 360/0.80 13.3 480 /1.07 15.2 600/ 1.34 20.3
21 15 252 /0.56 9.0 378/0.84 13.3 504 /1.12 15.3 630/ 1.40 20.3
22 15 264 /0.59 9.0 396 /0.88 13.4 528 /1.18 15.3 660 /1.47 20.4
23 15 276/0.61 9.0 414/0.92 13.4 552/1.23 15.4 690/ 1.54 20.5
24 18 288/0.64 9.0 432/0.96 13.4 576/1.28 15.4 720/ 1.60 20.5
25 18 300/ 0.67 9.1 450 /1.00 13.5 600/ 1.34 15.5 750/ 1.67 20.6
26 18 312/0.70 9.1 468/1.04 13.5 624 /1.39 15.5 780/1.74 20.7
27 18 324/0.72 9.1 486 /1.08 13.6 648/ 1.44 15.6 810/1.80 20.7
28 18 336/0.75 9.2 504 /1.12 13.6 672 /1.50 15.6 840 /1.87 20.8
29 18 348/0.78 9.2 522/1.16 13.6 696/ 1.55 15.7 870/1.94 20.9
30 18 360 /0.80 9.2 540/ 1.20 13.7 720/ 1.60 15.8 900 /2.01 20.9
31 18 372/0.83 9.2 558 / 1.24 13.7 744/ 1.66 15.8 930/ 2.07 21.0
MAXIMUM HEAD LOSS 1.7 FEET 2.3 FEET 2.9 FEET 3.5 FEET

Media
Filtration

Oldcastle’

Stormwater Solutions
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APPENDIX E
OLDCASTLE STORMCAPTURE VAULT DETAILS
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GENERAL NOTES:

THE STORM CAPTURE™ SYSTEM BY OLDCASTLE PRECAST IS PART OF THE STORMWATER
MANAGEMENT SYSTEM FOR THE RESPECTIVE SITE, AS PREPARED BY THE PROJECT DESIGN
ENGINEER. IT IS THE RESPONSIBILITY OF THE DESIGN ENGINEER TO DETERMINE DESIGN FLOW
RATES, PRE-TREATMENT AND POST-TREATMENT REQUIREMENTS, STORAGE VOLUME, AND
ENSURE THE FINAL DESIGN MEETS ALL CONVEYANCE AND STORAGE REQUIREMENTS. SYSTEM
DESIGN AND TYPE, SOIL ANALYSIS, LOADING REQUIREMENTS, COVER HEIGHT AND MODULE SIZE
DETERMINE THE FOUNDATION TYPE AND REQUIREMENTS AS STATED HEREIN. ANY VARIATIONS
FOUND DURING CONSTRUCTION FROM THE SITE AND SYSTEM ANALYSIS MUST BE REPORTED TO
THE PROJECT DESIGN ENGINEER. THE PROJECT DESIGN ENGINEER IS RESPONSIBLE FOR
OBTAINING A GEOTECHNICAL ENGINEERING REPORT VERIFYING THE BEARING CAPACITY STATED
IN DESIGN NOTES.

DESIGN NOTES:

1. DESIGN LOADINGS:

AASHTO HS-20-44 W/ IMPACT.

DEPTH OF COVER =6"-5-0".

ASSUMED WATER TABLE = BELOW BOTTOM.

EQUIVALENT FLUID PRESSURE = 45 PCF.

LATERAL LIVE LOAD SURCHARGE = 80 PSF.

F.  NO LATERAL SURCHARGE FROM ADJACENT STRUCTURES.

CONCRETE 28 DAY COMPRESSIVE STRENGTH SHALL BE 6,000 PSI.

STEEL REINFORCEMENT: REBAR, ASTM A-615, GRADE 60.

CEMENT: ASTM C-150 SPECIFICATION.

STORM CAPTURE MODULE TYPE = DETENTION.

REQUIRED BASE LAYER DEPTH = 2" SAND BEDDING LAYER.

REQUIRED NATIVE ALLOWABLE SOIL BEARING PRESSURE = 3,000 PSF.

REFERENCE STANDARDS:

A.  ASTM C 890

B. ASTM C 891

C. ASTMC913

9. LESS THAN 6" OR GREATER THAN 5' OF COVER REQUIRES CUSTOM STRUCTURAL DESIGN AND
MAY REQUIRE THICKER SUBGRADE.

moowx

PNO AW

INSTALLATION NOTES:

THE STORM CAPTURE™ MODULE SYSTEM IS TO BE INSTALLED IN ACCORDANCE WITH ASTM C891,
INSTALLATION OF UNDERGROUND PRECAST UTILITY STRUCTURES. PROJECT PLAN AND
SPECIFICATIONS MUST BE FOLLOWED ALONG WITH ANY APPLICABLE REGULATIONS.

1. PLAN LINE, GRADE AND ELEVATIONS MUST BE FOLLOWED.

2. WHERE SPECIFIED, AN 8 OZ. NON-WOVEN GEOTEXTILE FABRIC MUST BE USED AS A
SEPARATION LAYER AROUND THE STORM CAPTURE SYSTEM.

3. PENETRATIONS IN THE GEOTEXTILE MAY ONLY BE MADE WITH SMOOTH WALL PIPES. MAKE
PENETRATIONS FOR ALL OUTLETS BEFORE MAKING PENETRATIONS FOR ANY INLETS.

4. ALL SUBGRADE MATERIALS IF SPECIFIED, MUST BE CLEAN, DURABLE CRUSHED AGGREGATE
COMPACTED OR ROLLED TO ACHIEVE 95% STANDARD PROCTOR DENSITY. OLDCASTLE
RECOMMENDS SIZE 5,56,0R 57 (PER ASTM C33) .

5. DESIGNATED EMBEDDED LIFTERS MUST BE USED. USE PROPER RIGGING TO ASSURE ALL
LIFTERS ARE EQUALLY ENGAGED WITH A MINIMUM 60 DEGREE ANGLE ON SLINGS AS NOTED
AND IN ACCORDANCE WITH OLDCASTLE LIFTING PROCEDURES.

6. MODULES MUST BE PLACED AS CLOSE TOGETHER AS POSSIBLE, AND GAPS SHALL NOT BE
GREATER THAN 3/4". ALL EXTERIOR SYSTEM JOINTS SHALL BE COVERED WITH A MIN. 8” JOINT
WRAP ON SIDES AND TOP (CS-212 CONSEAL OR EQUIVALENT). IN A CLAMSHELL DESIGN
INSTALL ONE ROW CS-102 CONSEAL (OR EQUIVALENT) BETWEEN PRECAST PIECES.

7. AUTHORIZATION SHOULD BE GIVEN BY THE PROJECT ENGINEER OR DESIGNATED PERSON
PRIOR TO PLACEMENT ON BACKFILL FOR THE SYSTEM. CARE SHOULD BE TAKEN DURING
PLACEMENT OF BACKFILL NOT TO DISPLACE MODULES OR JOINT WRAP. BACKFILL SHALL BE
COMPACTED TO 95% STANDARD PROCTOR DENSITY OR AS SPECIFIED, AND SHOULD NOT BE
COMPACTED WITHIN 6" OF MODULE.

8. CONSTRUCTION EQUIPMENT EXCEEDING DESIGN LOADING SHALL NOT BE ALLOWED ON
STRUCTURE.

9. TERMADUCTS TO BE KNOCKED OUT AT SPECIFIED LOCATIONS IN FIELD BY OTHERS. SEE SITE
LAYOUT FOR LOCATIONS.

INLETS AND RISERS:

ALL PIPE INLETS SHALL EXTEND INSIDE MODULE A MINIMUM OF 4". PLACE A NON-SHRINK,
NON-METALIC GROUT, MIN. 3,000 PSI IN ANNULAR SPACE TO ELIMINATE ALL VOIDS.

DY
R
NN

S

RS
YRR
AN
R
\///\\/

STORM CAPTURE MOQDULE
BY OLDCASTLE PRECAST INC.

REVISIONS

REVISION DATE SHEETS DESCRIPTION OF REVISION

STANDARD BLOCKOUTS

/7)) D
7

MANWAY ACCESS
(WHERE REQUIRED)

4" DIAM. TERMADUCT
FOR HYDRAULIC PASSAGE
SOLID CONCRETE INVERT

BOTTOM MODULE WITH TOP SLAB ISO VIEW

N.T.S.

/— BACKFILL MATERIAL

SURFACE/GRADE

TABLE OF CONTENTS

NOTES & GENERAL 1SO
TYPICAL ELEVATION
EXTERIOR DETAILS
INTERIOR DETAILS

FNPXY [ N

NOTE: THIS VIEW IS FOR ILLUSTRATION
PURPOSES ONLY TO SHOW FEATURES OF
THE SYSTEM. ACTUAL LAYOUT VARIES BY
PROJECT, SEE SITE PLAN LAYOUT. ALL
PERIMETER WALLS ARE SOLID.

*THIS MUST BE FILLED OUT BEFORE
MANUFACTURING BEGINS*

APPROVED W/ NO EXCEPTIONS TAKEN: [ ]
APPROVED AS NOTED: [_]
REVISE AND RESUBMIT: [_]

- PRELIMINARY -
NOT FOR CONSTRUCTION
SIGNATURE DATE

Oldcastle’

Stormwater Solutions

7921 SOUTHPARK PLAZA, SUITE 200, LITTLETON, CO 80120
PHONE: 1-888-965-3227 FAX: 303-794-7497
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STORMCAPTURE

NOTES & GENERAL ISO

CUSTOMER

TATE SALES | DRAWN | ENGINEER | CHECKED | SALES ORDER |
STS | §T8 JH
DRAWING NUMBER REVISION SHEET

SC - 4 ft base with top slab revoate | 1 OF 4




5 MAX COVER

WRAP GEOTEXTILE FABRIC MIN. HS-20 RATED MANWAY ACCESS STORM CAPTURE MODULES PAVING/OVERBURDEN

1" OVER TOP (AS REQUIRED) ADD RISER RINGS BY OLDCASTLE PRECAST INC. SEE DESIGN NOTE 9
70 REQUIRED GRADE ELEVATION (BY CONTRACTOR)
=
5] I I
g | n : |
© | |
| |
: o 1 | B b oy
| L i ==
T I [ | T T
- LR il N —— - L
— o | DRILLED IN | T N s | _| | | | |
] . ONE SIDE ONLY | [ —I ]
i | | 4-0 | STEPS (TYP.) | | | |—| | |: COMPACTED FILL
> E—H | | | :| | |— SEE_ INSTALLATION
SO el N i B W — v —| | |— NOTE 7
| — | —| | . % | | |_| ] (BY CONTRACTOR)
| | | | Be E— JE—
11— | [ Ri |1 b
== | n / % | :| | |_—| |
T T T I LI LR
== . = ==
L= =] 47 DIAM. TERMADUCT ] | —
—| | [—I | |7 | % /(TYP-) | :| | |_—| |
| Lo o 7/ B © L o_ o ==
T \ . ” ==
s - = N . B e
GEOTEXTILE FABRIC SEE
CONTRACTOR TO ENSURE ADEQUATE BEARING
INSTALLATION NOTE 2 SURFACE PROVIDED IN ACCORDANCE WITH
PROJECT SPECIFICATIONS. A 2° SAND BEDDING
LAYER IS REQUIRED. SEE DESIGN NOTE 6
TYPICAL ELEVATION
SCALE: 3/8" = 1'-0"
NOTE: - PRELIMINARY -

TERMADUCT INSERTS TO BE KNOCKED OUT AT
SPECIFIED LOCATIONS ONLY (BY OTHERS).

NOT FOR CONSTRUCTION

Oldcastle’

Stormwater Solutions
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STORM CAPTURE MODULES GRADE RINGS AND GRATE TO
/ BY OLDCASTLE PRECAST INC. / GRADE (WHERE REQUIRED)

A
RS
3
SNAS

SRR

APPLY JOINT WRAP AROUND
VERTICAL AND TOP JOINTS.
SEE MODULE JOINT DETAIL.

\APPLY CONSEAL CS-102 BUTYL

RUBBER SEALANT BETWEEN TOP
SLAB AND BOTTOM MODULE.
SEE PLACEMENT DETAIL AT
RIGHT.

GRATED INLET DETAIL

SCALE: 3/8" = 10"

NOTE: WEIR PLATES, IF REQUIRED, MAY BE
INSTALLED WITH RED-HEAD ANCHORS (BY
OTHERS). ELEVATIONS TO BE DETERMINED
BY PROJECT DESIGN ENGINEER

——MIN. 30" MANWAY ACCESS PROVIDED
FOR EACH MAINTENANCE MODULE.

STORM CAPTURE MODULES
BY OLDCASTLE PRECAST INC.

(INSTALLATION BY OTHERS)

/—PIF‘E ENTRANCE AS REQUIRED

MANWAY ACCESS DETAIL

SCALE: 3/8" = 10"

KEYWAYS MUST BE FREE OF DIRT, ROCKS, AND WATER. ROCKS AND DIRT PREVENT THE VAULT SECTIONS FROM SEATING AND SEALING
PROPERLY. REMOVE ALL PROTECTIVE PAPER FROM RUBBER SEALANT MATERIAL. SPLICE RUBBER SEALANT MATERIAL WITH A "SIDE BY

SIDE” JOINT, AWAY FROM CORNERS. CORNER SPLICING WILL NOT SEAL PROPERLY.

CORRECT — INSTALL RUBBER
SEALANT MATERIAL AT THE
OUTER EDGE OF THE KEYWAY.
RUBBER SEALANT SHOULD BE
CONTINUOUS AROUND
CORNERS.

INCORRECT — DO NOT QOVERLAP
THE RUBBER SEALANT MATERIAL
AT SPLICE.

CONSEAL CS-102 BUTYL RUBBER SEALANT

INCORRECT — DO NOT SPLICE
RUBBER SEALANT MATERIAL AT
A CORNER. RUBBER SEALANT
SHOULD BE CONTINUOUS
AROUND CORNERS.

PLACEMENT DETAIL

NTS

PIPE PENETRATION TO BE SEALED TO
LINER WITH BOOT FOLLOWING LINER
MANUFACTURERS RECOMMENDATIONS

/

Y _GAP TYP. (3/4” MAX)

BETWEEN STRUCTURES

MODULE JOINT DETAIL

SCALE: 1/2" = 1-0"

8" MIN. WIDE STRIP OF SELF—-ADHESIVE
OVER ENTIRE JOINT. PROVIDE MIN. 1’
OVERLAP WHEN CONNECTING STRIPS.
JOINT WRAP SUPPLIED BY OLDCASTLE
AND INSTALLED BY OTHERS.

SEE  INSTALLATION NOTE 6.

- PRELIMINARY -
NOT FOR CONSTRUCTION

Oldcastle’

Stormwater Solutions
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STORMCAPTURE

EXTERIOR DETAILS

CUSTOMER

DATE SALES | DRAWN | ENGINEER | CHECKED |  SALESORDER |
STS [ STS JH
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SC - 4 ft base with top slab revoare | 3 OF 4




16'-0"

15'-0" 6"

4-WAY SLINGS WITH
MIN. 10" LEGS.

4-WAY SLINGS WITH
MIN. 10" LEGS.

8T RING CLUTCH
BY MEADOW BURKE
(PROVIDED BY
CONTRACTOR)

8T RING CLUTCH
BY MEADOW BURKE
(PROVIDED BY
CONTRACTOR)

STORM CAPTURE PLAN VIEW

SCALE: 1/4" = 1"-0"
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o |
. |
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©
©
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°
~ 7| %
RN
¢ —
°
A
.
~

Ja—

4" DIAM.

VIEW A TERMADUCT

SCALE: 1/4" = 1"-0"

BOTTOM MODULE LIFTING DETAIL TOP SLAB LIFTING DETAIL
N.T.S. N.T.S.
EMBEDDED
LIFTER (TYP.)
4-0" X
5 | = - = |
L S
e T ]
T [ |
< | |
AN = — O
1
VIEW B

SCALE: 1/4" = 1'-Q"

- PRELIMINARY -
NOT FOR CONSTRUCTION
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STORMCAPTURE
INTERIOR DETAILS
CUSTOMER
DATE SALES | DRAWN | ENGINEER | CHECKED | SALESORDER |
§TS [ STS JH
DRAWING NUMBER REVISION SHEET
SC - 4 ft base with top slab revoare | 4 OF 4
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AREA SUMMARY TABLE

DMA 1A DMA 1B DMA 2 TOTAL
MOB ROOF AREA 22,950 SF 23,685 SF 0 SF 46,635 SF
PARKING GARAGE ROOF AREA 0 SF 50,440 SF 0 SF 50,440 SF
PAVEMENT AREA 21,068 SF 45,127 SE 0 SF 66,195 SF
IMPERVIOUS AREA 44,018 SF 119,252 SF 0 SF 163,270 SF
LANDSCAPE AREA 5,253 SF 16,422 SF 30,881 SF 52,556 SF
PERVIOUS PATH 0 SF 0 SF 923 St 923 SF
PERVIOUS AREA 5,253 SF 16,422 SF 30,881 SF 52,556 SF
TOTAL AREA 49,271 SF 135,674 SF 31,805 SF 216,750 SF




PROJECT: Santa Cruz SMOB - APN: 029-021-47

Calcby: s Date: _ /182019
RUNOFF DETENTION BY THE MODIFIED RATIONAL METHOD :
10-Yr Post-Development Detention Storage Volume
[Data Entry: PRESS TAB & ENTER DESIGN VALUES SSVer: 1.0 | P e T
Site Location P60 Isopleth: 1.50 Fig. SWM-2 in County Design Criteria 9000
Rational Coefficients Cpre: 0.25 See note # 2 8000 B
Cpost: 0.90 See note # 2 7000 af \
Impervious Area: 163270  ft’ See note #2 and # 4 g o 4 \
STRUCTURE DIMENSIONS FOR DETENTION £ 5000 //
7765 ft° storage volume calculated §
100 % void space assumed o 2 y ¥
7765 ft° excavated volume needed g 5800 d \
Structure Length Width* Depth* *For pipe, use the square % 2000
Ratios | 1.00 1.00 1.00 root of the sectional area 1000
Dimen. (ft) 19.80 19.80 19.80 £
10 - YEAR DESIGN STORM DETENTION @ 15 MIN. ; - P @ o 20
10-Yr. Detention Specified AueEtion Ny}
Storm 10 - Year Release 10 - Year Rate To Storage
Duration Intensity Qpre Qpost Storage Volume
(min) (in/hr) (cfs) (cfs) (cfs) (cf) |Notes & Limitations on Use: |
1440 0.26 0.874 -0.807 -87138 1) The modified rational method, and therefore the standard calculations are applicable in
1200 0.28 0.944 -0.737 -66295 watersheds up to 20 acres in size.
960 0.31 1.038 -0.643 -46290 2) Required detention volume determinations shall be based on all net new impervious are:
720 0.34 1.173 -0.508 -27448 both on and off-site, resulting from the proposed project. Pervious areas shall not be
480 0.41 1.392 -0.288 -10382 included in detention volume sizing; an exception may be made for incidental pervious
360 0.46 1.573 -0.108 -2911 areas less than 10% of the total area.
240 0.55 1.868 0.187 3370 3) Gravel packed detention chambers shall specify on the plans, aggregate that is washed,
180 0.62 2.110 0.430 5798 angular, and uniformly graded (of single size), assuring void space not less than 35%.
120 0.74 2.506 0.825 7427 4) A map showing boundaries of both regulated impervious areas and actual drainage
90 0.83 2.831 1.150 7765 areas routed to the hydraulic control structure of the detention facility is to be provided,
60 0.99 3.362 1.681 7566 clearly distinguishing between the two areas, and noting the square footage.
45 1.12 3.798 2117 7146 5) The EPA defines a class V injection well as any bored, drilled, or driven shaft, or dug
30 1.33 4.511 2.830 6367 hole that is deeper than its widest surface dimension, or an improved sinkhole, or a
20 1.57 5.356 3.676 5513 subsurface fluid distribution system. Such storm water drainage wells are “authorized
15 1.78 6.051 4.370 4917 by rule”. For more information on these rules, contact the EPA. A web site link is
10 2.1 7.186 5.505 4129 provided from the County DPW Stormwater Management web page.
5 2.83 9.640 7.960 2985 6) Refer to the County of Santa Cruz Design Criteria, for complete method criteria.



OFFSITE RUNOFF REDUCTION

DMA 1A DMA 1B DMA 2
EXISTING RUNOFF AREA N/A N/A 130,400 SF
EXISTING RUNOFF COEFFICIENT N/A N/A 0.30
EXISTING WEIGHTED AREA N/A N/A 39,120 SF
PROPOSED RUNOFF AREA N/A N/A 31,805 SF
PROPOSED RUNOFF COEFFICIENT N/A N/A 0.30
PROPOSED WEIGHTED AREA N/A N/A 9,542 SF
PERCENTAGE REDUCTION N/A N/A 75.6%




10-YEAR ORIFICE SIZING (DMA 1)

PREDEVELOPMENT DISCHARGE RATE (FT°/S) 1.681
DISCHARGE COEFFICIENT 0.61
HEADWATER DEPTH (FT) 4.09
TAILWATER DEPTH (FT) 0

ORIFICE AREA (IN?) 24.45
ORIFICE DIAMETER (IN) 5.58
VELOCITY (FT/S) 9.90
FINAL ORIFICE DIAMETER (IN) 5 1/2




REQUIRED DETENTION MODULES

DMA 1 (A&B) DMA 2
VOLUME /MODULE 420 CF N/ A
REQUIRED DETENTION 7,765 CF N /A
MODULES REQUIRED 18.5 N/A




REQUIRED TREATMENT VOLUME

DMA 1A DMA 1B DMA 2 TOTAL
IMPERVIOUS AREA 44,018 SF 119,252 SF 0 SF 163,270 SF
TREATMENT VOLUME 0.204 CFS 0.552 CFS 0.000 CFsS 0.756 CFS

VOLUME CALCULATED USING FLOW—BASED TREATMENT INTENSITY OF 0.2 INCHES / HOUR




PROJECT: santa Cruz SMOB - APN: 029-021-47 Calc by: Gs Date: 6/18/2019
RUNOFF RETENTION BY THE STORAGE PERCOLATION METHOD
[Data Entry:  PRESS TAB KEY & ENTER DESIGN VALUES  |Notes & Limitations on Use: | SS Ver:1.0

Site Location P60 Isopleth: 1.50 Fig. SWM-2 | Saturated soil permeability values may be used conservatively from the USDA-NRCS soil survey, or use actual test values.

Rational Coefficients Cpre: 0.25 Site selection and design shall give proper consideration to the path for excess flows downstream of the designated retention area.

Cpost: 0.90 Retention site location on, or immediately above, slopes exceeding 15% will require consulting a geotechnical engineer.
Impervious Area: 163270 ft? Gravel packed structures shall use washed, angular, uniformly graded aggregate providing not less than 35% void space.
Saturated Soil Permeability: 0.01 in/hr Refer to the County of Santa Cruz Design Criteria, Stormwater Management - Section H, for complete method criteria.

2 - YEAR DESIGN STORM

RETENTION @ 120 MIN.

STRUCTURE DIMENSIONS FOR RETENTION

DETENTION @ 60 MIN.

Retention _ Specified 76281 ft storage volume calculated Detention _ Specified
Storm 2 -Year Rate To Retained 40 % void space assumed Rate To Detained
Duration Intensity Qpre Qpost Storage Volume 190702 ft’ excavated volume needed Storage Volume
(min) (in/hr) (cfs) (cfs) (cfs) (cf) Structure Length Width* Depth* * (cfs) (cf)
1440 0.16 0.155 0.559 0.114 | 76281 Ratios | 361.25 600.00 0.89 -0.038 -3312
1200 0.18 0.168 0.604 0.159 71541 Dimen. (ft) 359.87 597.70 0.89 0.007 476
960 0.20 0.185 0.664 0.219 65741 215095 ft° internal surface area 0.067 3835
720 0.22 0.208 0.750 0.305 58476 215095 ft* effective surface area 0.153 6598
480 0.26 0.248 0.891 0.446 48971 425.6 hrs estimated structure drainage time 0.293 8452
360 0.30 0.280 1.007 0.561 42879 0.409
240 0.35 0.332 1.196 0.750 35285 * For pipe, use the square root of the sectional area. 0.598 8609
180 0.40 0.375 1.351 0.905 30590 # If cell values displayed are corrupted, enter zero for depth, 0.753 8132
120 0.47 1.604 1.158 24886 then re-enter a positive numeric value within allowed range. 1.006 7245
90 0.53 0.503 1.812 1.366 21433 1.214 6557
60 0.63 2.152 1.706 17302 STRUCTURE DIMENSIONS FOR DETENTION 1.554 5595
45 0.71 0.675 2.431 1.985 14833 8836 ft” storage volume calculated 1.833 4949
30 0.85 0.802 2.887 2.441 11911 % void space assumed 2.289 4120
20 1.01 0.952 3.428 2.983 9541 8836 ft® excavated volume needed 2.830 3396
15 1.14 1.076 3.873 3.427 8142 Structure Length Width* Depth* 3.275 2948
10 1.35 1.278 4.599 4.153 6501 Ratios | 4.001 2401
5 1.81 1.714 6.170 5.724 4412 Dimen. (ft) 20.67 20.67 20.67 5.572 1672
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